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SYSTEMS AND METHODS FOR PROVIDING
A CONTEXTUAL USER INTERFACE
ELEMENT

BACKGROUND

The present description relates generally to systems and
methods for managing travel arrangements on a mobile
device. More specifically, the present description relates to
systems and methods for automatically navigating a website
operated by a travel provider and for facilitating interactions
between such travel websites and a mobile device.

Many travel providers operate websites through which
users can create and manage travel arrangements. For
example, a user may visit websites operated by airlines,
hotels, or car rental services to purchase airline tickets,
check-1n to a flight or hotel, cancel or change reservations,
or perform other travel-related actions. Although many
travel websites require the same or similar information from
a user for performing such travel-related actions, the struc-
ture and user interface for various travel websites are often
significantly different. It can be challenging and time con-
suming for a user to learn and navigate many diflerent user
interfaces presented by different travel websites.

Additionally, using a travel website to perform travel-
related actions (e.g., checking into a flight or hotel) typically
requires a user to manually enter information relating to a
particular user and a particular travel arrangement. For
example, a user may be required to login to a user account
and enter a confirmation number before being able to
confirm a reservation or check-in for a tlight. It 1s challeng-
ing and dithcult to automate such travel-related actions due
to the differences between travel providers’ websites and the
user-specific and arrangement-specific information required.

SUMMARY

One implementation of the present disclosure 1s a system
for facilitating interactions between a travel website and a
user device. The system 1ncludes a user device configured to
receive, from a remote server, itinerary-specific data relating
to a particular travel 1tinerary and information for accessing
a travel website for performing a travel-related action. The
user device 1s configured to present the itinerary-specific
data in a contextual user interface element on the user device
concurrently with a web page of the travel website for
performing the travel-related action. The 1tinerary-specific
data are presented as selectable data elements within the
contextual user interface element. The user device 1s con-
figured to receive a user selection of a selectable data
clement and to execute instructions for copying the itiner-
ary-specific data from the contextual user interface element
to a form field of the travel website 1n response to the user
selection.

In some embodiments, the user device 1s configured to
receive a user mput requesting performance of a travel-
related action by the user device and to send a request for
instructions for performing the travel-related action to a
remote server, the request including an indication of a
particular travel itinerary.

In some embodiments, the user device 1s configured to
receive instructions for presenting the 1tinerary-specific data
in the contextual user interface element from the remote
server. The 1tinerary-specific data may be presented 1n the
contextual user interface element according to the instruc-
tions recerved from the remote server.
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In some embodiments, the user device 1s a mobile device
1s configured to present the webpage of the travel website
using a web browser embedded 1n an application running on
the user device. The application may be configured to
generate the contextual user interface element and present
the contextual user mterface element concurrently with the
webpage of the travel website. In some embodiments, the
application 1s a mobile application running on the mobile
device.

In some embodiments, the user device 1s configured to
determine which of a plurality of itinerary-specific data
clements to present 1n the contextual user interface element
based on content of the web page presented concurrently
with the contextual user interface element.

In some embodiments, the user device 1s configured to
load a first webpage of the travel website 1n a web browser
running on the user device, present a subset of the 1tinerary-
specific data in the contextual user interface element con-
currently with the first webpage, navigate from the first
webpage of the travel website to a second webpage of the
travel website using the web browser, adjust the subset of
itinerary-specific data elements presented in the contextual
user interface element 1n response to navigating from the
first webpage to the second webpage, and present the
adjusted subset of itinerary-specific data elements 1n the
contextual user interface element concurrently with the
second webpage.

In some embodiments, the user device 1s further config-
ured to select one or more of a plurality of i1tinerary-specific
data elements for inclusion in the subset of itinerary-specific
data presented concurrently with the first webpage based on
content of the first webpage, and select one or more of the
plurality of 1tinerary-specific data elements for inclusion in
the adjusted subset of 1tinerary-specific data presented con-
currently with the second webpage based on content of the
second webpage.

In some embodiments, the system further includes a
remote server configured to generate instructions for pre-
senting the itinerary-specific data in the contextual user
interface element and provide the instructions to the user
device. The 1tinerary-specific data may be presented in the
contextual user interface element by the user device accord-
ing to the mnstructions received from the remote server.

In some embodiments, the instructions for presenting the
itinerary-specific data in the contextual user interface ele-
ment on the user device include 1nstructions for determining,
which of a plurality of itinerary-specific data elements to
present 1n the contextual user interface element. In some
embodiments, the nstructions are JavaScript® instructions.

Another implementation of the present disclosure 1s a
method for facilitating interactions between a travel website
and a user device. The method includes mitiating, at a
remote server, synchronization of itinerary-specific data and
instructions for performing a travel-related action with a
user device. The method further includes retrieving itiner-
ary-specific data relating to the particular travel itinerary
from an 1tinerary database and identitying, by the remote
server, information for accessing a travel website for per-
forming the travel-related action. The method further
includes generating, by the remote server, istructions for
presenting the itinerary-specific data in a contextual user
interface element on the user device. The mnstructions may
include instructions for presenting the contextual user inter-
face element concurrently with a webpage of the travel
website for performing the travel-related action. The method
further includes providing the itinerary-specific data, the
information for accessing the travel website, and the mstruc-
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tions for presenting the itinerary-specific data in the contex-
tual user interface element to the user device.

In some embodiments, the mstructions for presenting the
itinerary-specific data 1in the contextual user interface ele-
ment on the user device mclude instructions for copying the
itinerary-specific data from the contextual user interface
clement to a form field of the travel website.

In some embodiments, the instructions for presenting the
itinerary-specific data in the contextual user interface ele-
ment on the user device include instructions for presenting,
the 1tinerary-specific data as selectable data elements 1n the
contextual user interface element. The 1nstructions for pre-
senting the itinerary-specific data in the contextual user
interface element may further include 1nstructions for copy-
ing the itinerary-specific data from the contextual user
interface element to a form field of the travel website 1n
response to a user selection of a selectable data element.

In some embodiments, the mstructions for presenting the
itinerary-specific data in the contextual user interface ele-
ment on the user device include instructions for determining,
which of a plurality of itinerary-specific data elements to
present 1n the contextual user interface element.

In some embodiments, the istructions for determining
which of the plurality of 1tinerary-specific data elements to
present in the contextual user interface element include logic
for determining which of the plurality of itinerary-specific
data elements to present 1n the contextual user interface
clement based on content of the one or more concurrently-
presented web pages of the travel website. In some embodi-
ments, the mstructions are JavaScript® instructions.

Another implementation of the present disclosure 1s a
method for facilitating interactions between a travel website
and a user device. The method includes receiving, at a user
device, itinerary-specific data relating to a particular travel
itinerary, information for accessing a travel website for
performing the travel-related action, and instructions for
presenting the itinerary-specific data in a contextual user
interface element. The method further includes receiving,
via a user interface element of the user device, an nput
requesting performance of a travel-related action by the user
device. The method further includes presenting the 1tinerary-
specific data 1n a contextual user interface element on the
user device. The contextual user interface element may be
presented concurrently with a webpage of the travel website
for performing the travel-related action.

In some embodiments, the method further includes load-
ing a webpage of the travel website for performing the
travel-related action in a web browser running on the user
device and copying the i1tinerary-specific data from the
contextual user mterface element to a form field of the travel
website for performing the travel-related action.

In some embodiments, the itinerary-specific data are
presented as selectable data elements within the contextual
user interface element and the method further includes
receiving a user selection of a selectable data element. The
itinerary-specific data may be copied from the contextual
user interface element to a form field of the travel website in
response to the user selection.

In some embodiments, the itinerary-specific data are
presented as movable 1cons within the contextual user
interface element and the method further includes receiving
a user input moving a movable 1con 1nto a space occupied by
a form field of the travel website. The 1tinerary-specific data
may be copied from the contextual user interface element to
the form field of the travel website 1n response to the user
input.
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In some embodiments, the contextual user interface ele-
ment 1s presented as a variable-transparency user interface
clement and the itinerary-specific data are presented as
movable 1cons within the variable-transparency user inter-
face element. The method may further include adjusting a
transparency ol the contextual user interface element in
response to a user input moving a movable 1con out of the
contextual user interface element.

In some embodiments, the method further includes deter-
mining which of a plurality of 1tinerary-specific data ele-
ments to present in the contextual user interface element
based on content of the webpage presented concurrently
with the contextual user interface element.

In some embodiments, the method further includes load-
ing a first webpage of the travel website for performing the
travel-related action 1n a web browser running on the user
device, presenting a subset of the 1tinerary-specific data 1n
the contextual user mterface element concurrently with the
first webpage, navigating from the first webpage of the travel
website to a second webpage of the travel website, adjusting
the subset of 1tinerary-specific data elements presented 1in the
contextual user interface element 1n response to navigating
from the first webpage to the second webpage, and present-
ing the adjusted subset of 1tinerary-specific data elements 1n
the contextual user mterface element concurrently with the
second webpage.

In some embodiments, the method further includes select-
ing one or more of a plurality of itinerary-specific data
clements for inclusion 1n the subset of 1tinerary-specific data
presented concurrently with the first webpage based on
content of the first webpage and selecting one or more of the
plurality of 1tinerary-specific data elements for inclusion in
the adjusted subset of 1tinerary-specific data presented con-
currently with the second webpage based on content of the
second webpage.

Those skilled 1n the art will appreciate that the summary
1s 1llustrative only and 1s not intended to be 1n any way
limiting. Other aspects, inventive features, and advantages
of the devices and/or processes described herein, as defined
solely by the claims, will become apparent 1n the detailed

description set forth herein and taken 1n conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a drawing illustrating, 1n briel overview, a
system for facilitating interactions between a user device
and a travel website, according to an exemplary embodi-
ment.

FIG. 2 1s a drawing of a contextual user interface element
which may be presented by the user device and used to
automatically fill form fields with itinerary-specific data
without requiring a user to manually enter the data, accord-
ing to an exemplary embodiment.

FIG. 3A 1s a system architecture diagram illustrating, in
greater detail, the system of FIG. 1 and showing a series
process steps which may be performed by a remote server
and a user device for facilitating interactions between the
user device and a travel website, according to an exemplary
embodiment.

FIG. 3B 1s a system architecture diagram illustrating, in
greater detail, the system of FIG. 1 and showing an alternate
series process steps which may be performed by a remote
server and a user device for facilitating interactions between
the user device and a travel website, according to an
exemplary embodiment.
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FIG. 4 1s a block diagram 1illustrating, 1n greater detail, the
remote server shown i FIGS. 3A-3B, according to an

exemplary embodiment.

FIG. 5 1s a block diagram 1illustrating, in greater detail, the
user device shown i FIGS. 3A-3B, according to an exem-
plary embodiment.

FIG. 6 1s a drawing of a user interface which may be
presented via the user device, showing a selectable icon for
initiating a process to automatically perform a travel-related
action, according to an exemplary embodiment.

FIGS. 7-12 are drawings of another user interface which
may be presented via the user device 1n response to a user
selection of the selectable icon of FIG. 6, the user interface
illustrating, 1n greater detail, the contextual user interface
clement of FIG. 2, according to an exemplary embodiment.

FIG. 13 1s a flowchart of a process which may be
performed by the remote server of FIG. 4 for facilitating,
interactions between a user device and a travel website,
according to an exemplary embodiment.

FIG. 14 1s a flowchart of a process which may be
performed by the user device of FIG. 5 for facilitating
interactions between the user device and a travel website,
according to an exemplary embodiment.

FIG. 15 1s a flowchart of a process which may be
performed by the remote server of FIG. 4 for generating and
causing presentation of the contextual user interface element
shown 1 FIGS. 7-12, according to an exemplary embodi-
ment.

FIG. 16 1s a flowchart of a process which may be
performed by the user device of FIG. 5 for presenting the
contextual user interface element shown in FIGS. 7-12,
according to an exemplary embodiment.

FIG. 17 1s a flowchart of a process for identifying and
assigning data values for a set of itinerary-specific data
clements required for completing a travel-related action,
according to an exemplary embodiment.

FIG. 18 1s a tlowchart of a process for automatically
filling form fields of a travel website with 1tinerary-specific
data and automatically navigating through a travel website
to complete a travel-related action, according to an exem-
plary embodiment.

DETAILED DESCRIPTION

Referring generally to the FIGURES, systems and meth-
ods for facilitating interactions between a travel website and
a user device are shown, according to several exemplary
embodiments. The systems and methods described herein
may be used to automate or partially automate various
travel-related actions which can be performed through a
travel website (e.g., a website operated by a travel provider
such as an airline, a hotel, a car rental service, etc.). For
example, the described systems and methods can be used to
tacilitate online check-1n for a flight or a hotel, to confirm or
change existing travel arrangements, to create new travel
arrangements, and/or to perform other travel-related actions
which can be accomplished through a travel website.

Although many travel websites require the same or simi-
lar types of mformation from a user for performing travel-
related actions (e.g., user name, confirmation number, phone
number, etc.), the particular information may be different for
different websites. For example, a username and password
for logging 1n to the American Airlines website may be
different than a username and password for logging 1n to the
United Airlines website for the same user. Additionally, the
steps required to navigate the American Airlines website and
the United Airlines website may be signmificantly different. It
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can be challenging and time consuming for a user to leamn
and navigate many diflerent travel websites. Also, 1t can be
difficult for a user to remember or retrieve itinerary-specific
information (e.g., reservation number, confirmation number,
flight departure time, etc.) relating to particular travel
arrangements.

Advantageously, the systems and methods described
herein may provide a user-iriendly interface for interacting,
with many different travel websites via a single user appli-
cation. The described systems and methods may facilitate
automatic navigation through many different travel websites
to direct a user to the exact webpage required to perform the
desired travel-related action. Additionally, the described
systems and methods can automatically provide itinerary-
specific data to the travel website (e.g., by automatically
filling form fields presented on the travel website, by pre-
senting a user interface element contaiming 1tinerary-specific
data, etc.), thereby eliminating the requirement for a user to
remember or retrieve such information (e.g., from a confir-
mation email, etc.). Thus, the systems and methods of the
present application may advantageously allow a user to
quickly open an application and check-in to a flight without
searching through emails for the information needed to
manually login to the travel provider’s website or complete
the check-in process.

Referring now to FIG. 1, a drawing of a system 100 for
facilitating interactions between a travel website and a user
device 1s shown, according to an exemplary embodiment.
System 100 1illustrates, 1n brief overview, several features
and advantages provided by the systems and methods of the
present disclosure. System 100 1s shown to include a user
device 102, a remote server 104, and a travel provider 106.
In some embodiments, user device 102 1s a mobile comput-
ing device such as a smartphone, a laptop computer, a tablet
computer, or other portable computing device. User device
102 1s configured to run a mobile application. The mobile
application 1s configured to interact with remote server 104
and travel provider 106 for performing various travel-related
actions. In some embodiments, the mobile application
includes an embedded web browser for rendering and/or
presenting travel website data from travel provider 106.

Remote server 104 manages and stores itinerary-specific
data and site-specific navigation information. Itinerary-spe-
cific data includes information relating to a particular user
and/or a particular travel arrangement (e.g., thght number,
reservation number, departure time, departure location, pas-
senger name, etc.). Site-specific navigation information
includes information describing a sequence of actions or
web pages required to perform a particular travel-related
action for a particular travel website.

Travel provider 106 may be a provider of any travel-
related service. For example, travel provider 106 may be an
airline, a railroad, a water travel provider, a bussing pro-
vider, a hotel organization, a car rental service, or any other
travel-related service provider. In alternate embodiments,
travel provider 106 may be a travel agency or another
travel-related service provider. Travel provider 106 may
operate a website through which users can perform travel-
related actions. For example, travel-related actions may
include checking-in for a flight or a hotel, confirming or
changing existing travel arrangements, canceling travel
arrangements, creating new travel arrangements, or other
types ol interactions between a user and a travel provider
106.

The website operated by travel provider 106 may include
a series of individual web pages. For example, a particular
travel website may require a user to login at a first webpage,
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enter a confirmation number at a second webpage, and
finally click a confirmation button at a third web page.
Ordinarly, a user would be required to manually navigate
the series of web page and manually enter information into
cach of the individual web pages.

Still referring to FI1G. 1, user device 102 1s shown receiv-
ing 1tinerary-speciiic data and site-specific navigation logic
from remote server 104. In some embodiments, the 1tiner-
ary-specific data and/or the site-specific navigation logic
may be received from remote server 104 as executable
istructions. User device 102 1s also shown receiving a
series of web pages (e.g., travel website data) from travel
provider 106. Advantageously, user device 102 can combine
the series of web pages with the site-specific navigation
logic and 1tinerary-specific data to create a modified version
ol the travel website which can be automatically navigated
and automatically populated by user device 102.

User device 102 can automatically navigate the series of
web pages recerved from travel provider 106 (e.g., according,
to the site-specific navigation logic) and automatically enter
any required information to the series of web pages (e.g.,
according to the itinerary-specific data) to automatically
complete the travel-related action. For example, user device
102 i1s shown displaying a web page having a “Last Name”
form field 108, a “Reservation #” form field 110, and a “Next
Page” button 111. The executable instructions may cause
user device 102 to populate form fields 108-110 with the
itinerary-specific data received from remote server 104 and
automatically select “Next Page™ button 111 when all of the
required information has been entered.

User device 102 may be configured to present a contex-
tual user interface element 112 for displaying one or more of
the 1tinerary-specific data received from remote server 104.
Contextual user interface element 112 may be configured to
present the 1tinerary-specific data as selectable data elements
and/or movable 1cons. A user can drag an icon out of
contextual user interface element 112 and drop the 1con into
a form field of the travel website to insert/copy the value of
the data element associated with the 1con 1nto the form field.
Alternatively, a user can click 1n a form field and then click
an 1con to apply the value of the data element associated
with the 1con into the form field. This semi-automated
tform-filling (e.g., by dragging and dropping or clicking)
may advantageously eliminate the need for users to manu-
ally enter the itinerary-specific information into the travel
website.

Contextual user interface element 112 may be presented
concurrently with one or more of the series of web pages
received from travel provider 106. In some embodiments,
contextual user interface element 112 may be configured to
display 1cons or data elements relevant to a particular web
page. For example, the application running on user device
102 may be configured to determine which of a plurality of
itinerary specific data elements to include within contextual
user interface element 112 based on the content of the
webpage with which contextual user interface element 112
1s concurrently displayed. This feature may allow contextual
user interface element 112 to be adjusted (e.g., by adding or
removing data eclements) as user device 102 navigates
through the series of web pages to ensure that a user 1s
provided with the information needed to complete any
required form fields of the travel website.

Advantageously, user device 102 may run a single appli-
cation configured to access, automatically navigate, and
automatically provide 1tinerary-specific data to many difler-
ent travel websites. The application may be a third-party
application configured to access a standard mobile or non-
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mobile version of the travel providers’ websites using a web
browser embedded within the application. The application
may not be atliliated with any particular travel provider and
may be capable of interacting with the websites of many
different travel providers.

Referring now to FIG. 2, user device 102 may be con-
figured to present a contextual user interface element 112.
Contextual user interface element 112 may include one or
more of the itinerary-specific data received from remote
server 104. For example, referring specifically to FIG. 2A,
contextual user interface element 112 1s shown displaying a
“Last Name™ data element 114 and a “Reservation #” data
clement 116. In some embodiments, data elements displayed
in contextual user interface element 112 include an 1ndica-
tion of the type of data element (e.g., data element name,
description, title, etc.) and a value of the data element. For
example, the value of “Last Name” data eclement 114 1s
shown as “Andreas Evens” and the value of the “Reserva-
tion #” data element 116 1s shown as “34516464761.”

In some embodiments, one or more of form fields 108-110
may be automatically populated with data element values
according to the executable instructions received from
remote server 104. For example, “Last Name” form field
108 1s shown pre-populated with the value of “Last Name”
data element 114. However, 1n some instances, not all form
fields can be populated automatically. For example, some
travel websites may be unsupported or may have recently
changed 1n a way that temporarily prevents automatic popu-
lation (e.g., changed form field names, updated website
design, etc.). Contextual user interface element 112 can be
used to display itinerary-specific data 1n a format that can be
casily applied to form fields in the travel website when
automatic population 1s unavailable.

Referring specifically to FIGS. 2B-2C, data elements 1n
contextual user interface element 112 may be dragged into
form fields 1n the travel web site to automatically apply the
value of the data elements to the form field. For example,
“Reservation #” data element 116 can be dragged into form
field 110 (shown i FIG. 2B) to apply the value of data
clement 116 (e.g., “345164647617") to form field 110 (shown
in FIG. 2C). Data element values may also be applied to
form fields by clicking in the form field and clicking on the
data element i1n contextual user interface element 112.
Advantageously, contextual user interface element 112
facilitates semi-automatic form field population (e.g., by
dragging and dropping, clicking, etc.) without requiring a
user to manually enter the data value.

Referring specifically to FIGS. 2C-2D, 1n some embodi-
ments, contextual user interface element 112 may be con-
figured to display data elements relevant to a particular web
page. User device 102 may determine which data elements
are relevant to a particular web page based on the content of
the web page data (e.g., HITML data, XML data, form field
names, etc.). User device 102 may add, remove, re-organize,
or otherwise adjust the data elements presented 1n contextual
user interface element 112 based on the context provided by
the web page data.

As user device 102 navigates from page to page (e.g.,
automatically or in response to a user input), the data
clements displayed in contextual user interface element 112
may be adjusted. For example, as user device 102 navigates
from the web page shown 1n FIG. 2C to the web page shown
in FIG. 2D, data elements 114-116 may be replaced with
data elements 118-122. Data elements 118-122 may be
selected for display 1n contextual user interface element 112
based on the content of the web page shown 1n FIG. 2D. For
example, FIG. 2D shows a web page having form fields
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labeled “Passport,” “Emergency Contact,” and “Phone.”
User device 102 may i1dentily itinerary-specific data ele-
ments corresponding to the form fields 1n the web page and
present the 1dentified data elements 1n contextual user inter-
face element 112. A user may apply the values of data 5
clements 118-122 to the form fields by dragging and drop-
ping or clicking, as previously described.

Referring now to FIG. 3A, a system architecture diagram
130 1llustrating the components of system 100 i1n greater
detail 1s shown, according to an exemplary embodiment. 10
System architecture diagram 130 i1s shown to include user
device 102, remote server 104, and travel provider 106.

User device 102 may be any type of user-operable elec-
tronic device. For example, user device 102 may be a
desktop computer, laptop computer, smartphone, tablet com- 15
puter, mobile communication device, remote workstation,
client terminal, entertainment console, or any other device
capable of interacting with the other components of system
100 (e.g., via a communications interface). In some embodi-
ments, user device 102 1s a mobile computing device (e.g., 20
a laptop computer, a smartphone, etc.). In other embodi-
ments, user device 102 i1s a non-mobile device (e.g., a
desktop computer, a stationary client terminal, etc.).

User device 102 may be configured to run an application
for interacting with remote server 104 and travel provider 25
106. In some embodiments, the application may be a mobile
application (e.g., an application designed to be run by a
mobile computing device). The application may be used to
automate and/or facilitate performance of various travel-
related actions. In some embodiments, the application 30
includes an embedded web browser for rendering or pre-
senting website data from travel provider 106.

Still referring to FIG. 3A, remote server 104 may manage
itinerary-specific data relating to particular travel arrange-
ments. For example, when a user purchases a flight ticket, 35
information relating to the travel arrangement (e.g., tlight
number, reservation number, departure time, departure loca-
tion, passenger name, etc.) may be provided to remote server
104. Remote server 104 may interact with travel provider
106 to retrieve detailed information relating to various travel 40
arrangements and update the stored 1tinerary-specific data if
any of the details change. The itinerary-specific data may
include data relating to both a particular user and a particular
travel arrangement. In some embodiments, the itinerary-
specific data includes all the raw information necessary to 45
perform a travel-related action.

Remote server 104 may also store site-specific navigation
information for various travel websites. The site-specific
navigation information may include mformation describing,

a sequence ol actions required to perform a travel-related 50
action for a particular travel website. For example, a par-
ticular travel website may require a user to login at a first
webpage, enter a confirmation number at a second webpage,
and finally click a confirmation icon at a third web page. The
site-specific navigation imformation may provide navigation 55
logic for performing a particular travel-related action at a
particular travel website.

Still referring to FIG. 3A, travel provider 106 may be a
provider of any travel-related service. For example, travel
provider 106 may be an airline, a railroad, a water travel 60
provider, a bussing provider, a hotel organization, a car
rental service, or any other travel-related service provider. In
alternate embodiments, travel provider 106 may be a travel
agency or another travel-related service provider. Travel
provider 106 may operate a website through which users can 65
perform travel-related actions (1.e., a “travel website”). For
example, travel-related actions may include checking-in for
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a flight or a hotel, confirming or changing existing travel
arrangements, canceling travel arrangements, creating new
travel arrangements, or other types of interactions between
a user and a travel provider 106. In some embodiments, the
travel website includes a series of individual web pages and
may include one or more web forms requiring input from
user device 102 for completing the travel-related action.

Still referring to FIG. 3A, system architecture diagram
130 1s shown to include a series of interactions between user
device 102, remote server 104, and travel provider 106. The
series ol interactions illustrates an exemplary process for
facilitating performance of travel-related actions by user
device 102.

The 1llustrated process 1s shown to include synchronizing,
itinerary-specific data and instructions (step 1a). In step 1a,
user device 102 receives the most recent 1tinerary-specific
data from remote server 104. In some embodiments, step 1a
1s performed each time 1tinerary-specific data 1s updated at
remote server 104. The 1tinerary-specific data may include
data relating to a particular travel itinerary or travel arrange-
ment. For example, the 1tinerary-specific data may include a
flight number, a reservation number, a confirmation number,
a thght departure time, departure location, or any other
information relating to a particular travel arrangement/itin-
erary.

In some embodiments, the itinerary-specific data includes
data relating to both a particular user and a particular travel
arrangement. Data relating to a particular user may include
general user information which may be potentially relevant
for more than one travel 1tinerary. For example, user-specific
data may include the user’s name, login information (e.g.,
for a particular travel website), passport information, phone
number, emergency contact information, home address, or
other information potentially relevant to a plurality of travel
arrangements. In some embodiments, the itinerary-specific
data includes all the raw imnformation necessary to perform a
travel-related action.

In step 1a, user device 102 also receives instructions for
completing the travel-related action from remote server 104.
The mstructions for performing the travel-related action may
include a URL of a travel webpage. The URL may be a URL
of a particular webpage of a travel website for mitiating the
travel-related action.

The mstructions for completing the travel-related action
may further include instructions for navigating the travel
website. The instructions for navigating the travel website
may be site-specific instructions (e.g., specific to a particular
travel website) and/or action-specific mstructions (e.g., spe-
cific to a particular travel-related action). The instructions
for navigating the travel website may include instructions
for navigating from the provided URL of the travel webpage
to the completion of the travel-related action. The nstruc-
tions for navigating the travel website may include a series
of web pages required to be loaded and/or a series of actions
required to be performed by user device 102 to complete the
travel-related action.

The mstructions for completing the travel-related action
may further include instructions for instructions for auto-
matically providing the itinerary-specific data to the travel
website. In some embodiments, the 1nstructions for provid-
ing the itinerary-specific data to the travel website include
istructions for automatically populating form fields of the
travel website with the itinerary-specific information.

In some embodiments, the instructions for completing the
travel-related action further include istructions for auto-
matically providing user-specific data to the travel website
or otherwise configuring the website for a particular user.
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The instructions for automatically providing user-specific
data to the travel website may include instructions for
providing login information to the website. Instructions for
configuring the website for a particular user may include
instructions for setting language, locale, or other user pret-
crences when the website 1s displayed. In some embodi-
ments, the mstructions for providing user-specific data to the
travel website or otherwise configuring the website for a
particular user may be included in the 1tinerary-specific
instructions and/or the navigation instructions.

In some embodiments, the instructions for completing the
travel-related action further include instructions for provid-
ing a contextual user interface element (e.g., contextual user
interface element 112). The instructions for providing a
contextual user interface element may include instructions
for presenting particular itinerary-specific or user-specific
data elements within contextual user interface element 112
when a particular webpage 1s loaded by user device 102. In
some embodiments, the mstructions for providing the con-
textual user interface element may include logic for deter-
mimng whether a particular data element should be dis-
played. The instructions for providing the contextual user
interface element may further include mstructions for nsert-
ing a value of a data element 1nto a form field 1n response to
a user input received via user device 102 (e.g., dragging and
dropping the data element into a space occupied by the form
field, clicking the data element into the form field, etc.).

Still referring to FI1G. 3A, the illustrated process 1s shown
to further include receiving travel website data (step 2a).
Step 2a may be performed by user device 102 by retrieving
website data from travel provider 106. In some embodi-
ments, step 2a may be performed by user device 102 in
response to a user mput recerved at user device 102 (e.g., a
user input requesting performance of a travel-related action).
In other embodiments, step 2a may be performed by user
device 102 in response to receiving itinerary-specific data,
instructions, a push nofification, or any other mput from
remote server 104. The travel website data may include a
series ol web pages and one or more form fields requiring
input from user device 102.

Still referring to FI1G. 3A, the illustrated process 1s shown
to include loading the travel website data (step 3a). Step 3a
may be performed by user device 102 upon receiving the
travel website data from travel provider 106. In some
embodiments, step 3a 1s performed by a web browser
embedded 1n the application running on user device 102.
Loading the travel website data may include loading
unmodified website data (e.g., a standard mobile or non-
mobile version of the travel website).

The 1llustrated process 1s shown to further include inject-
ing the instructions into the website data and executing the
instructions (step 4a). Step 4a may be performed by user
device 102 upon recerving both the travel website data from
travel provider 106 and the istructions from remote server
104. In some embodiments, step 4a may be performed by an
application (e.g., a mobile application) running on user
device 102. In some embodiments, the 1nstructions may be
JavaScript® instructions and may be inserted into the exist-
ing website data as executable instructions. Injecting the
instructions mnto the website data may create modified
website data.

Executing the instructions may include performing
actions according to the instructions. For example, executing
the mstructions may include automatically populating form
ficlds 1n the travel website data with the itinerary-specific
and/or user-specific data. In some embodiments, executing
the instructions 1ncludes automatically navigating between
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pages of the travel website. In some embodiments, executing
the 1structions includes both automatically populating form
fields and automatically navigating between pages of the
travel website. For example, executing the mstructions may
cause user device 102 to navigate to a particular webpage,
populate form fields of the webpage, and proceed to navigate
to another webpage. By executing the instructions, user
device 102 may automatically perform some or all of the
operations required to complete the travel-related action.

Still referring to FIG. 3 A, the illustrated process 1s shown
to include presenting a contextual user interface element
(step Sa). Step 5a may be performed by user device 102 1n
addition to or 1n place of step 4a. The contextual user
interface element (e.g., element 112) may be an electronic
“wallet” including one or more itinerary-specific or user-
specific data elements which may be applied to form fields
in the travel website data. In some embodiments, user device
102 selects particular data elements to include in contextual
user interface element 112 based on the content of the
webpage displayed (e.g., HTML content, XML content,
metadata content, etc.). In other embodiments, user device
102 selects data elements to include 1n the contextual user
interface element using the instructions for providing the
contextual user iterface element (e.g., recetved 1n step 1a).

The 1llustrated process 1s shown to further include execut-
ing additional instructions to insert data from the contextual
user interface element (step 6a). Step 6a may be performed
in response to a user input received via a user interface
clement of user device 102. For example, as described with
reference to FI1G. 2, a user may drag and drop data elements
from the contextual user interface element mto form fields of
the travel website. Dropping a data element mnto a space
occupied by a form field may cause user device 102 to
execute additional instructions for automatically inserting
the value of the data element into the form field.

Still referring to FIG. 3 A, the illustrated process 1s shown
to further include providing the completed web forms to
travel provider 106 (step 7a). Step 7a may be performed
subsequent to completion of steps 1la-6a or may be per-
formed incrementally as user device 102 navigates through
multiple web pages. In some embodiments, providing the
completed web forms to travel provider 106 signifies
completion of the travel-related action. In some embodi-
ments, step 7a may be performed automatically by user
device 102 upon executing the nstructions (e.g., in step 4a).

Referring now to FIG. 3B, an alternate embodiment of the
series of interactions between user device 102, remote server
104, and travel provider 106 1s shown. The series of inter-
actions 1llustrates another exemplary process for facilitating
performance of travel-related actions by user device 102.
The process 1llustrated 1n FIG. 3B may be used 1n place of
or 1n addition to the process illustrated 1n FIG. 3A.

The 1llustrated process 1s shown to include synchronizing
itinerary-specific data (step 15). In step 15, user device 102
may retrieve the most recent itinerary-specific data from
remote server 104. The itinerary-specific data may include
data relating to a particular travel itinerary or travel arrange-
ment. For example, the 1tinerary-specific data may include a
flight number, a reservation number, a confirmation number,
a thght departure time, departure location, or any other
information relating to a particular travel arrangement/itin-
erary.

In some embodiments, the 1tinerary-specific data includes
data relating to both a particular user and a particular travel
arrangement. Data relating to a particular user may include
general user information which may be potentially relevant
for more than one travel 1tinerary. For example, user-specific
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data may include the user’s name, login information (e.g.,
for a particular travel website), passport information, phone
number, emergency contact information, home address, or
other information potentially relevant to a plurality of travel
arrangements. In some embodiments, the itinerary-specific
data includes all the raw mnformation necessary to perform a
travel-related action.

Still referring to FIG. 3B, the 1llustrated process 1s shown
to include requesting instructions for performing a travel-
related action (step 2b6). The request for instructions may be
sent from user device 102 to remote server 104 in response
to a user mput recerved at user device 102 requesting
performance of a particular travel-related action. For
example, user device 102 may submit a request for mstruc-
tions to remote server 104 1n response to a user selecting an
icon presented via user device 102 for mnitiating an online
check-1n process. The request for nstructions may nclude
an indication of a particular travel 1tinerary.

The illustrated process 1s shown to further include pre-
paring instructions for performing the travel-related action
(step 3b) and providing the prepared instructions to the user
device (step 4b). Steps 35-4b may be performed by remote
server 104 1n response to a request for mstructions received
from user device 102. The instructions for performing the
travel-related action may imnclude a URL of a travel webpage.
The URL may be a URL of a particular webpage of a travel
website for nitiating the travel-related action.

The 1instructions may further include mstructions for
navigating the travel website. The istructions for navigat-
ing the travel website may be site-specific nstructions (e.g.,
specific to a particular travel website) and/or action-specific
istructions (e.g., specific to a particular travel-related
action). The instructions for navigating the travel website
may include instructions for navigating from the provided
URL of the travel webpage to the completion of the travel-
related action. The instructions for navigating the travel
website may include a series of web pages required to be
loaded and/or a series of actions required to be performed by
user device 102 to complete the travel-related action.

The instructions may further include mstructions for
instructions for automatically providing the itinerary-spe-
cific data to the travel website. In some embodiments, the
instructions for providing the itinerary-specific data to the
travel website include 1nstructions for automatically popu-
lating form fields of the travel website with the itinerary-
specific information. In other embodiments, the istructions
for providing the 1tinerary-specific data to the travel website
include mstructions for generating contextual user interface
clement 112. The instructions for providing the itinerary-
specific data to the travel website may include instructions
for providing previously-received itinerary-specific data
(e.g., data received 1n step 1b) or instructions for providing
new/updated 1tinerary-specific data (e.g., included in the
instructions, received from other sources, etc.).

In some embodiments, the instructions further include
instructions for automatically providing user-specific data to
the travel website or otherwise configuring the website for a
particular user. The mstructions for automatically providing
user-specific data to the travel website may include nstruc-
tions for providing login information to the website. Instruc-
tions for configuring the website for a particular user may
include instructions for setting language, locale, or other
user prelerences when the website 1s displayed. In some
embodiments, the instructions for providing user-specific
data to the travel website or otherwise configuring the
website for a particular user may be included 1n the 1tinerary-
specific mstructions and/or the navigation instructions.
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In some embodiments, the instructions further include
instructions for providing a contextual user interface ele-
ment (e.g., contextual user interface element 112). The
instructions for providing a contextual user interface ele-
ment may include instructions for presenting particular
itinerary-specific or user-specific data elements within con-
textual user interface element 112 when a particular web-
page 1s loaded by user device 102. In some embodiments,
the mstructions for providing the contextual user interface
clement may include logic for determining whether a par-
ticular data element should be displayed. The instructions
for providing the contextual user interface element may
further include instructions for inserting a value of a data
clement 1into a form field 1n response to a user mput received
via user device 102 (e.g., dragging and dropping the data
clement 1nto a space occupied by the form field, clicking the
data element 1nto the form field, etc.).

Still referring to FI1G. 3B, the illustrated process 1s shown
to further include receiving travel website data (step 5b).
Step 536 may be performed by user device 102 by retrieving
website data from travel provider 106. In some embodi-
ments, step 36 may be performed by user device 102 in
response to a user input recerved at user device 102. In other
embodiments, step 3b may be performed by user device 102
1n response to recerving mstructions from remote server 104.
The travel website data may include a series of web pages
and one or more form fields requiring mput from user device
102.

The illustrated process 1s shown to turther include mject-
ing the 1nstructions 1nto the website data (step 6b). Step 65
may be performed by user device 102 upon receiving both
the travel website data from travel provider 106 and the
mstructions from remote server 104. In some embodiments,
step 60 may be performed by an application (e.g., a mobile
application) runming on user device 102. In some embodi-
ments, the istructions may be JavaScript® instructions and
may be mserted into the existing website data as executable
instructions. Injecting the mstructions into the website data
may create modified website data.

Still referring to FIG. 3B, the illustrated process 1s shown
to 1include loading the travel website data and executing the
instructions (step 7b). Step 7b may be performed by user
device 102 upon receiving both the travel website data from
travel provider 106 and the instructions from remote server
104. In some embodiments, step 76 may be performed by a
web browser embedded 1n the application runming on user
device 102. Loading the travel website data may include
loading the unmodified website data (e.g., the data received
in step 5b) or loading the modified website data (e.g., the
data created in step 6b).

Executing the instructions may include performing
actions according to the instructions. For example, executing
the mstructions may include automatically populating form
fields 1n the travel website data with the 1tinerary-specific
and/or user-specific data. In some embodiments, executing
the mstructions includes automatically navigating between
pages of the travel website. In some embodiments, executing
the 1structions includes both automatically populating form
fields and automatically navigating between pages of the
travel website. For example, executing the nstructions may
cause user device 102 to navigate to a particular webpage,
populate form fields of the webpage, and proceed to navigate
to another webpage. By executing the instructions, user
device 102 may automatically perform some or all of the
operations required to complete the travel-related action.

Still referring to FI1G. 3B, the illustrated process 1s shown
to include presenting a contextual user interface element
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(step 8b). Step 85 may be performed by user device 102 1n
addition to or 1 place of step 7b. The contextual user
interface element (e.g., element 112) may be an electronic
“wallet” including one or more itinerary-specific or user-
specific data elements which may be applied to form fields
in the travel website data. In some embodiments, user device
102 selects particular data elements to include in contextual
user interface element 112 based on the content of the
webpage displayed (e.g., HIML content, XML content,
metadata content, etc.). In other embodiments, user device
selects data elements to include in the contextual user
interface element using the instructions for providing the
contextual user interface element (e.g., received in step 45).

The illustrated process 1s shown to further include execut-
ing additional instructions to insert data from the contextual
user interface element (step 9b). Step 95 may be performed
in response to a user mput received via a user interface
clement of user device 102. For example, as described with
reference to FI1G. 2, a user may drag and drop data elements
from the contextual user interface element 1nto form fields of
the travel website. Dropping a data element into a space
occupied by a form field may cause user device 102 to
execute additional instructions for automatically inserting
the value of the data element into the form field.

Still referring to FIG. 3B, the 1llustrated process 1s shown
to further include providing the completed web forms to
travel provider 106 (step 1056). Step 106 may be performed
subsequent to completion of steps 15-96 or may be per-
formed 1incrementally as user device 102 navigates between
web pages. In some embodiments, providing the completed
web forms to travel provider 106 signifies completion of the
travel-related action. In some embodiments, step 106 may be
performed automatically by user device 102 upon executing,
the 1nstructions (e.g., 1n step 7H).

Referring now to FIG. 4, a detailed block diagram of
remote server 104 1s shown, according to an exemplary
embodiment. Remote server 104 1s shown to include a
communications interface 150 and a processing circuit 160.
Communications interface 150 may include wired or wire-
less interfaces (e.g., jacks, antennas, transmitters, receivers,
transceivers, wire terminals, Ethernet ports, WikF1 transceiv-
ers, etc.) for conducting data communications with local or
remote devices or systems. For example, communications
interface 150 may allow remote server 104 to communicate
with user device 102 and travel provider 106.

Still referring to FIG. 4, processing circuit 160 1s shown
to include a processor 162 and memory 164. Processor 162
may be mmplemented as a general purpose processor, an
application specific mtegrated circuit (ASIC), one or more
field programmable gate arrays (FPGAs), a CPU, a GPU, a
group ol processing components, or other suitable electronic
processing components.

Memory 164 may include one or more devices (e.g.,
RAM, ROM, Flash® memory, hard disk storage, etc.) for
storing data. For example, memory 164 1s shown to include
a user information database 182, an itinerary database 184,
and a site navigation database 186. Databases 182-186 may
be any type of memory device capable of user profile data,
itinerary-specific data, site navigation data, or any other type
of data used by remote server 104 and/or user device 102.
Databases 182-186 may include any type of non-volatile
memory, media, or memory devices. For example, databases
182-186 may include semiconductor memory devices (e.g.,
EPROM, EEPROM, flash memory devices, etc.) magnetic
disks (e.g., internal hard disks, removable disks, etc.), mag-
neto-optical disks, and/or CD-ROM and DVD-ROM disks.

In some embodiments, databases 182-186 may be local to
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remote server 104. In other embodiments, databases 182-
186 may be remote data storage devices connected with
remote server 104 via a computer network (e.g., a LAN,
WAN, the Internet, etc.). In some embodiments, databases
182-186 may be part of a data storage server or system
capable of receiving and responding to queries for informa-
tion.

Memory 164 may include one or more devices for com-
pleting and/or facilitating the various processes, layers, and
modules described 1n the present disclosure. Memory 164
may comprise volatile memory or non-volatile memory.
Memory 164 may include database components, object code
components, script components, or any other type of infor-
mation structure for supporting the various activities and
information structures described 1n the present disclosure. In
some 1implementations, memory 164 1s communicably con-
nected to processor 162 via processing circuit 160 and
includes computer code (e.g., data modules stored 1n
memory 164) for executing one or more processes described
herein.

Still referring to FI1G. 4, memory 164 1s shown to include
a user mformation module 166. User information module
166 may be responsible for recerving and managing user-
specific data. User information module 166 may receive
user-specific data from user device 102 or other data sources
and may store the user-specific data 1n user information
database 182. User information module 166 may be respon-
sible writing user-specific information to user information
database 182 and reading user-specific information from
user information database 182. User-specific data may
include general user data that 1s not limited to a single travel
itinerary (e.g., user profile data, user preferences, etc.). For
example, user specific data may include a user’s name,
telephone number, home address, preferred language, travel
preferences, billing information, account login information,
or other information that may apply to a plurality of travel
itineraries.

Still referring to FIG. 4, memory 164 1s shown to further
include an 1tinerary management module 168. Itinerary
management module 168 may be responsible for receiving,
managing, and updating itinerary-specific data. Itinerary
management module 168 may receive itinerary-specific
information from user device 102 or other data sources and
may store 1tinerary-specific data in itinerary database 184.
Itinerary management module 168 may be responsible writ-
ing 1tinerary-specific information to itinerary database 184
and reading itinerary-specific information from itinerary
database 184. Itinerary-specific data may include data relat-
ing to particular travel arrangements. For example, when a
user purchases a flight ticket, information relating to the
travel arrangement (e.g., tlight number, reservation number,
departure time, departure location, passenger name, etc.)
may provided to itinerary management module 168 and
stored 1n 1tinerary database 184.

In some embodiments, 1tinerary management module 168
interacts with travel provider 106 to retrieve detailed infor-
mation relating to various travel arrangements and updates
the 1tinerary-specific data in 1tinerary database 184 if any of
the 1tinerary details change. In some embodiments, 1tinerary-
specific data includes data relating to both a particular user
and a particular travel arrangement. In other words, itiner-
ary-specific data may include user-specific data. In some
embodiments, the 1tinerary-specific data includes all the raw
information necessary to perform a travel-related action.

Itinerary management module 168 may be configured to
synchronize 1tinerary data with user device 102 in response
to a synchromization request from user device 102. Itinerary
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management module 168 may prepare updated 1tinerary data
in response to the synchronization request and send the
updated itinerary data (e.g., via communications interface
150) to user device 102.

Still referring to FIG. 4, memory 164 1s shown to further
include a site navigation module 170. Site navigation mod-
ule 170 may be responsible for receiving, managing, and
updating site-specific navigation data. Site navigation mod-
ule 170 may receive site-specific navigation data from
various travel providers and/or travel websites and store the
site-specific navigation data in site navigation database 186.
Site navigation module 170 may be responsible writing
site-specific navigation data to site navigation database 186
and reading site-specific navigation data from site naviga-

tion database 186.

In some embodiments, site-specific navigation data
includes data describing a sequence of steps required to
perform a travel-related action for a particular travel web-
site. For example, a particular travel website may require a
user to login at a first webpage, enter a confirmation number
at a second webpage, and finally click a confirmation button
at a third web page. The site-specific navigation data may
provide navigation logic for performing a particular travel-
related action at a particular travel website. Site-specific
navigation data may be extracted from travel websites,
provided by travel provider 106, or otherwise obtained from
any other data source.

In some embodiments, site navigation module 170 man-
ages a database of URLs for performing various travel-
related actions. The URLs may indicate a particular web-
page ol a travel website for mitiating a particular travel-
related action. For example, within a travel website operated
by an airline, the URL of the webpage for checking-in for a
flight may be different than the URL of the webpage for
changing a departure time or cancelling a tlight reservation.
Site navigation module 170 may maintain a list of direct
URL:s to the specific web pages for performing travel-related
actions. Site navigation module 170 may store the URLs and
the associated travel-related actions 1n site navigation data-
base 186. In some embodiments, site navigation module 170
provides a URL to user device 102 1n response to a request
for mstructions for completing a travel-related action. The
URL may be a direct link to the exact webpage for com-
pleting the requested travel-related action.

Still referring to FI1G. 4, memory 164 1s shown to include
a data synchronization module 172. Data synchronization
module 172 may be configured synchronize itinerary-spe-
cific data and 1instructions for performing a travel-related
action with user device 102. Synchronizing itinerary-spe-
cific data and instructions may 1include sending updated
itinerary data and/or istructions to user device 102. In some
embodiments, data synchronization module 172 synchro-
nizes an itinerary with user device 102 when an 1tinerary
item 1s changed. Data synchronization module 172 may
interact with itinerary management module 168 to determine
whether an itinerary has been changed. Data synchroniza-
tion module 172 may interact with site navigation module
170 to determine the information required by the identified
travel website for completing the travel-related action.

In some embodiments, data synchronization module 172
determines whether the identified travel website 1s a sup-
ported website for automatically populating form fields. IT
the travel website 1s supported, data synchronization module
172 may determine that 1t 1s unnecessary to prepare instruc-
tions for presenting contextual user interface element 112.
However, 11 the travel website 1s unsupported, data synchro-
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nization module 172 may determine that instructions for
presenting contextual user interface element 112 should be
prepared.

Data synchronization module 172 may 1dentity the infor-
mation necessary to complete a travel-related action and
interact with user information module 166, 1tinerary man-
agement module 168, and/or site navigation module 170 to
obtain the required information. Data synchromzation mod-
ule 172 may call one or more of user-specific 1nstructions
module 174, itinerary-specific instructions module 176,
navigation instructions module 178, and contextual user
interface element instructions module 180 to prepare
istructions for performing the travel-related action.

Still referring to FIG. 4, memory 164 1s shown to include
a user-specific instructions module 174. User-specific
instructions module 174 may be configured to generate
mstructions for providing user-specific information to a
travel website. User-specific instructions module 174 may
interact with data synchronization module 172 to identily
the particular 1tems of user-specific information for which
istructions are required. User-specific istructions module
174 may generate instructions for providing the identified
user-specific information from user device 102 to the travel
website. In some embodiments, user-specific instructions
may include instructions for automatically populating form
fields of the travel website with user-specific data. The
user-speciiic data may be data already stored on user device
102 or data communicated to user device 102 along with the
requested 1nstructions.

Memory 164 1s shown to further include an itinerary-
specific mstructions module 176. Itinerary-specific instruc-
tions module 176 may be configured to generate nstructions
for providing itinerary-specific information to a travel web-
site. Itinerary-specific instructions module 176 may interact
with data synchronization module 172 to i1dentity the par-
ticular items of 1tinerary-specific information for which
istructions are required.

Itinerary-specific instructions module 176 may generate
instructions for providing the identified itinerary-specific
information from user device 102 to the travel website. In
some embodiments, the itinerary-specific instructions may
include instructions for populating form fields of the travel
website with 1tinerary-specific data. The itinerary-specific
data used to populate the form fields may be data already
stored on user device 102 (e.g., 1n response to a synchroni-
zation request) or data communicated to user device 102
along with the requested instructions.

Still referring to FI1G. 4, memory 164 1s shown to include
a navigation istructions module 178. Navigation instruc-
tions module 178 may be configured to generate instructions
for navigating a travel website. Advantageously, the navi-
gation nstructions may be site-specific instructions relating
to a particular travel website. The navigation instructions
may include a URL of a webpage for initiating the travel-
related action as well as a sequence of steps or actions
necessary to complete the travel-related action. For example,
a particular travel website may require a user to login at a
first webpage, enter a confirmation number at a second
webpage, and finally click a confirmation button at a third
web page.

Navigation instructions module 178 may generate mstruc-
tions for navigating from a webpage associated with the
provided URL to a final webpage for completing the travel-
related action. In some embodiments, the navigation nstruc-
tions mclude multiple lines of computer code for automati-
cally populating form fields of the travel website. In some
embodiments, the navigation instructions include multiple
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lines of computer code for automatically following hyper-
links within the travel website for advancing to another
webpage (e.g., the next webpage 1n the chain of web pages
which must be completed/loaded for performing the travel-
related action) or submitting the populated data to the travel
provider.

Still referring to FIG. 4, memory 164 1s shown to include
a contextual user interface element structions module 180.
Contextual user interface element mstructions module 180
may be configured to generate instructions for presenting,
contextual user interface element 112. Instructions for pre-
senting contextual user interface element 112 may include
instructions for selecting particular data elements to include
in contextual user interface element 112. In some embodi-
ments, the mstructions mclude selection logic based on the
content of the webpage displayed (e.g., HITML content,
XML content, metadata content, etc.). In other embodi-
ments, the mstructions may include instructions to present
specific data elements when a particular webpage 1s dis-
played.

Contextual user interface element instructions module
180 may generate instructions for mnserting data from con-
textual user interface element 112 into an identified form
field of the travel website. For example, as described with
reference to FI1G. 2, a user may drag and drop data elements
from contextual user interface element 112 into form fields
of the travel website. Contextual user interface element
instructions module 180 may generate 1nstructions specity-
ing that when a data element 1s dragged from contextual user
interface element 112 into a space occupied by a form field,
the value of the data element should be automatically
inserted into the form field.

Referring now to FIG. 3, a detailed block diagram of user
device 102 1s shown, according to an exemplary embodi-
ment. User device 102 1s shown to include communications
interface 152, user interface devices 154, and a processing
circuit 190. Communications interface 152 may 1include
wired or wireless interfaces (e.g., jacks, antennas, transmit-
ters, receivers, transceivers, wire terminals, Ethernet ports,
WiF1 transceivers, etc.) for conducting data communications
with local or remote devices or systems. For example,
communications interface 152 may allow user device 102 to
communicate with remote server 104 and/or travel provider
106. Communications interface 152 may allow user device
102 to communicate with a wireless networking device (e.g.,
a wireless router, wireless-enabled computer, laptop, tablet,
cell tower, etc.) or a wired networking device (e.g., via an
Ethernet cable, a SATA cable, USB cable, or other physical
data connection).

User interface devices 134 may include one or more user
input devices (e.g., for recerving mput from a user) and one
or more user output devices (e.g., for presenting information
to a user). User mput devices may include devices that
utilize touch-sensitive technology (e.g., capacitive touch,
piezoelectric, etc.) field-of-eflect technology (e.g., projected
capacitive, electrostatic, etc.), as well as traditional 1nput
devices (e.g., keyboard, mouse, microphone, etc.). Input
devices may include one or more buttons, keys, dials,
sliders, microphones, or other elements capable of receiving
tactile input from a user.

User output devices may further include an electronic
display (e.g., a liquid crystal display (LCD), organic light
emitting diode (OLED), thin film transmuitter (1FT), or other
monitor capable of displaying information or providing
visual feedback to a user). In some embodiments, user
output devices include a touch-sensitive display capable of
both displaying information and receiving a user’s touch
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input. In some embodiments, user mmput devices and user
output devices are combined into an integrated touch-sen-
sitive display device.

Still referring to FIG. 5, processing circuit 190 1s shown
to include a processor 192 and memory 194. Processor 192
may be mmplemented as a general purpose processor, an
application specific integrated circuit (ASIC), one or more
field programmable gate arrays (FPGAs), a CPU, a GPU, a
group of processing components, or other suitable electronic
processing components.

Memory 194 may include one or more devices (e.g.,

RAM, ROM, Flash® memory, hard disk storage, etc.) for

storing data and/or computer code for completing and/or
facilitating the wvarious processes, layers, and modules
described 1n the present disclosure. Memory 194 may com-
prise volatile memory or non-volatile memory. Memory 194
may include database components, object code components,
script components, or any other type of information struc-
ture for supporting the various activities and information
structures described 1n the present disclosure. In some
implementations, memory 194 1s communicably connected
to processor 192 via processing circuit 190 and includes
computer code (e.g., data modules stored 1n memory 194)
for executing one or more processes described herein.

In brief overview, memory 194 1s shown to include a user
interface module 196, a data synchronization module 198,
an instruction request module 200, an 1nstruction 1njection
module 202, a web browser module 204, a contextual user
interface element module 206, a navigation module 208, and
a form filling module 210. Some or all of memory modules
196-210 may be part of an application configured to run on
user device 102 (e.g., a mobile application).

User interface module 196 may be configured to generate
a user interface for presentation to a user via user interface
devices 154. Advantageously, user interface module 196
may present a single user-inendly interface for interacting,
with many different travel websites without requiring a user
to learn the interfaces associated with a variety of diflerent
travel websites. In some embodiments, user interface mod-
ule 196 generates a user mterface for presenting itinerary-
specific information. User interface module 196 may create
a user interface including one or more selectable options
(e.g., buttons, icons, tiles, etc.) for imtiating a travel-related
action. An exemplary user interface which may be generated
by user interface module 196 1s described 1n greater detail
with reference to FIG. 6.

Still referring to FIG. 5, memory 194 1s shown to include
a data synchronization module 198. Data synchronization
module 198 may be configured to retrieve updated data from
remote server 104. Updated data may include itinerary-
specific data, user-specific data, or other travel-related data
managed by remote server 104. In some embodiments, data
synchronization module 198 submits a request for updated
data in response to a user input received via user interface
devices 154. In other embodiments, data synchronization
module 198 submits a request for updated data periodically,
automatically, or in response to another update trigger (e.g.,
launching a mobile application, viewing 1tinerary data for a
particular travel arrangement, etc.). Data synchromization
module 198 may receive 1tinerary-specific data from remote
server 104 and store the itinerary-specific data within
memory 194.

In some embodiments, data synchronization module may
be configured to receive instructions irom remote server
104. The 1nstructions may include instructions for perform-
ing the travel-related action. The 1nstructions for performing
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the travel-related action may be received from remote server
104 as part of the data synchronization.

Memory 194 1s shown to further include an instruction
request module 200. Instruction request module 200 may be
configured to submit a request for instructions for performs-
ing a travel-related action to remote server 104. In some
embodiments, mstruction request module 200 1s not neces-
sary because the instructions may have already been
received as part of a prior data synchronmization. In other
embodiments, instruction request module 200 may submit a
request for instructions to remote server 104 1n response to
a user iput recerved via user interface devices 154 request-
ing performance of a travel-related action. For example, user
interface module 196 may generate a user mterface includ-
ing a selectable icon labeled “Flight check-in available.”
Instruction request module 200 may submit a request for
instructions for performing the flight check-1n 1n response to
a user selection of the selectable icon.

In some embodiments, the request for 1nstructions
includes an indication of a particular travel arrangement
and/or an indication of the particular travel-related action for
which instructions are requested. Remote server 104 may
use the indication of the particular travel arrangement and/or
the indication of the particular travel-related action to gen-
erate a set of instructions for performing the travel-related
action. Remote server may provide the requested instruc-
tions to user device 102.

Still referring to FIG. 5, memory 194 1s shown to include
a web browser module 204. Web browser module 204 may
include instructions for executing a web browser on user
device 102. In some embodiments, the web browser may be
embedded within a mobile application running on user
device 102. Web browser module 204 may receive the
requested instructions from remote server 104. In some
embodiments, the instructions include one or more URLs
specilying the locations of web pages for performing the
travel-related action. Web browser module 204 may be
configured to download one or more web pages (1.€., website
data) from a travel website using the URL information
provided 1n the instructions.

Memory 194 1s shown to further include an instruction
injection module 202. Instruction injection module 202 may
receive the requested instructions from remote server 104.
Instruction injection module 202 may also receive the down-
loaded website data (1.e., “existing website data™) from the
travel website. The website data may include one or more
website files (e.g., .htm files, etc.) which can be loaded by
web browser module 204. Instruction 1mnjection module 202
may create a modified website file by injecting by injecting,
the instructions into an existing website file. In some
embodiments, the modified website file includes one or
more form fields pre-populated with 1tinerary-specific and/
or user-specific data. In some embodiments, the istructions
are JavaScript® instructions. Injecting the instructions into
the website file may include inserting the instructions into
the existing website file as executable instructions.

Instruction i1njection module may provide the modified
website file to web browser module 204. Web browser
module 204 may be configured to load the modified website
file including the executable instructions injected therein.
Loading the modified website file may cause web browser
204 to execute the 1njected nstructions and perform opera-
tions according to the injected instructions. In some embodi-
ments, the instructions include multiple lines of computer
code for automatically navigating between pages of the
travel website, mnstructions for automatically filling form
fields of the travel website and/or 1nstructions for presenting
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contextual user interface element 112 along with the existing
website data. In some embodiments, the instructions are
executed by web browser module 204 and 1t 1s web browser
module 204 that performs the operations according to the
instructions. In other embodiments, the instructions are
executed by a separate data module of memory 194.

Still referring to FIG. 5, memory 194 1s shown to include
a contextual user interface element module 206, a navigation
module 208, and a form-filling module 210. Modules 206-
210 may be configured to execute the instructions received
from remote server 104. In some embodiments, modules
206-210 may be components of web browser module 204. In
other embodiments, modules 206-210 may be conceptually
or functionally separate data modules. For example, mod-
ules 206-210 may be modules of an application running on
device 102 (e.g., a mobile application) into which the web
browser 1s embedded. In some embodiments, modules 206-
210 execute instructions which have been injected into
existing website data (e.g., by 1nstruction injection module
202). In other embodiments, modules 206-210 execute the
instructions received from remote server 104 without requir-
ing that the mstructions be 1njected mto website data.

Navigation module 208 may be configured to execute
instructions for navigating a travel website. In some embodi-
ments, the instructions for navigating a travel website are
site-specific 1nstructions relating to a particular travel web-
site. The navigation instructions may include a URL of a
webpage for imtiating the travel-related action as well as a
sequence ol steps or actions necessary to complete the
travel-related action. For example, a particular travel web-
site may require a user to login at a first webpage, enter a
confirmation number at a second webpage, and finally click
a confirmation button at a third web page.

Navigation module 208 may execute instructions for
navigating ifrom a webpage associated with the provided
URL to a final webpage for completing the travel-related
action. In some embodiments, navigation module 208 causes
web browser module 204 to automatically follow hyperlinks
within the travel website for advancing to another webpage
(c.g., the next webpage in the chain of web pages which
must be completed/loaded for performing the travel-related
action) or submitting the data (e.g., populated web forms) to
a travel provider.

Form-filling module 210 may be configured to execute
instructions for automatically populating form fields of the
travel website with 1tinerary-specific data and/or user-spe-
cific data. Form-filing module 210 may populate form fields
with user-specific and/or 1tinerary-specific data included in
the instructions recerved from remote server 104 or with
data previously stored on user device 102 (e.g., by data
synchronization module 198). In some embodiments, form-
filling module populates form fields according to literal
instructions recerved from remote server 104. In other
embodiments, form-filling module 210 populates form fields
according to independent form-filling logic (e.g., 1n place of
or 1n addition to the instructions received from remote server
104). For example, form-filling module 210 may identily
form fields based on the content of the website data (e.g.,
metadata, HITML data, etc.) and automatically fill identified
form fields with itinerary-specific or user-specific data des-
ignated for an identified form field.

Still referring to FIG. 5, memory 194 1s shown to include
a contextual user interface element module 206. Contextual
user interface element module 206 may be configured to
present a contextual user interface element (e.g., contextual
user interface element 112) along with the website data.
Contextual user interface element 112 may include one or
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more of the itinerary-specific data received from remote
server 104. Advantageously, contextual user interface ele-
ment module 206 may be used to display 1tinerary-specific
data 1n a format that can be easily applied to form fields 1n
the travel website when automatic population 1s unavailable
(e.g., for unsupported or recently-changed websites).

In some embodiments some embodiments, contextual
user interface element module 206 may be configured to
display data elements relevant to a particular web page.
Contextual user interface element module 206 may deter-
mine which data elements are relevant to a particular web
page based on the content of the web page data (e.g., HIML
data, XML data, form field names, etc.). Contextual user
interface element module 206 may add, remove, re-orga-
nize, or otherwise adjust the data elements presented in
contextual user interface element 112 based on the context
provided by the web page data. For example, as user device
102 navigates from page to page (e.g., automatically or 1n
response to a user mnput), contextual user nterface element
module 206 may adjust the data elements displayed in
contextual user interface element 112. In some embodi-
ments, contextual user interface element module 206 1den-
tifies 1tinerary-specific data elements corresponding to the
torm fields in the web page (e.g., based on the content of the
web page) and presents the identified data elements in
contextual user interface element 112.

In some embodiments, contextual user interface element
module 206 executes instructions generated by remote
server 104 (e.g., by contextual user interface element
instructions module 180) for presenting contextual user
interface element 112. Instructions for presenting contextual
user 1nterface element 112 may include instructions for
selecting particular data elements to include 1n contextual
user interface element 112. In some embodiments, the
istructions include selection logic based on the content of
the webpage displayed. In other embodiments, the mnstruc-
tions specily particular data elements to present when a
particular webpage 1s displayed.

Contextual user interface element module 206 may be
configured to execute additional instructions to insert data
from contextual user interface element 112 into a form field
of the travel website. For example, as described with refer-
ence to FIG. 2, a user may drag and drop data elements from
contextual user iterface element 112 into form fields of the
travel website. Dropping a data element 1nto a space occu-
pied by a form field may cause contextual user interface
clement module 206 to execute additional instructions for
automatically inserting the value of the data element into the
form field.

Referring now to FIG. 6, a drawing of a user interface 300
which may be generated by user interface module 196 1s
shown, according to an exemplary embodiment. User inter-
tace 300 may be presented via a user interface element (e.g.,
user nterface devices 154) of user device 102. Advanta-
geously, user interface 300 may be used to facilitate user
interactions with many diflerent travel websites, thereby
climinating the need for users to learn and navigate multiple
different user interfaces for each new travel website.

User iterface 300 1s shown to include itinerary-specific
information 302. Itinerary-specific information 302 may be
received from remote server 104 1n response to a request for
itinerary synchronization from data synchronization module
198. As illustrated in FIG. 6, itinerary-specific information
may include information relating to a particular flight. For
example, 1tinerary-specific information 302 1s shown to
include a tlight name (e.g., “AA 17), an airline name (e.g.,
“American Airlines™), a departure location (e.g., “New York
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(JEK)”), an arrival location (e.g., “Los Angeles (LAX)”), a
terminal “e.g., “Terminal: 8”), and a departure time (e.g.,
“0:00 AM™).

User interface 300 1s shown to further include a selectable
icon 304. Selectable 1con 304 may be displayed when a
travel-related action 1s available to be performed. For
example, online check-in for a particular tlight may become
available one hour before the flight departure time. User
device 102 may receive a notification from remote server
104 or may independently determine that online flight
check-1n 1s available when the current time 1s within the one
hour window before the tlight departure time. In response to
a determination (e.g., by remote server 104 or by user device
102) that a travel-related action 1s available, selectable 1con
304 may be displayed within user interface 300.

Selectable 1con 304 1s shown displaying an indication of
the travel-related action (e.g., “Flight check-1n"") associated
with selectable 1con 304. Selecting selectable 1con 304 (e.g.,
tapping, clicking, etc.) may cause user device 102 to submit
a request for instructions for performing the associated
travel-related action. Additionally, selecting selectable 1con
304 may cause user device 102 (e.g., a web browser running
on user device 102) to navigate directly to a webpage
through which the associated travel-related action may be
performed. For example, selecting selectable 1con 304 may
cause user device 102 to navigate to a webpage for per-
forming online check-in for the flight identified by 1tinerary-
specific information 302.

Referring now to FIGS. 7-12, a user intertace 400 for
presenting itinerary-specific data in a contextual user inter-
face element 1s shown, according to an exemplary embodi-
ment. In some embodiments, user interface 400 1s presented
in response to a user selecting selectable icon 304 1n user
interface 300. User mnterface 400 may be presented by user
device 102 (e.g., via user interface devices 154) and may be
generated by an application running on user device 102 (e.g.,
by contextual user interface element module 206).

User interface 400 may be presented concurrently with
one or more web pages of a travel website through which a
travel-related action can be performed. For example, refer-
ring specifically to FIG. 7, user interface 400 1s shown
overlaid with a webpage through which a user can check-in
for a tlight. The webpage may be displayed by user device
102 (e.g., via web browser module 204) 1n response to a user
selection of selectable 1con 304 (e.g., via user interface 300).
In some implementations, the webpage includes one or more
form fields which must be completed to perform the travel-
related action. For example, the webpage 1s shown to
include a “Last Name” form field 404 and a “Reservation #”
form field 406.

Still referring to FIG. 7, user iterface 400 1s shown to
include an information box 402. Information box 402 may
display a current status of a data fetching process. For
example, mnformation box 402 may be displayed while user
device 102 1s retrieving the 1tinerary-specific or user-specific
data from remote server 104.

Referring now to FIG. 8, user interface 400 1s shown to
include a contextual user interface element 408. Contextual
user interface clement 408 may be displayed after the
itinerary-specific or user-specific data 1s received at user
device 102. Contextual user interface element 408 1s shown
to 1mclude a plurality of data elements 410-416. Data cle-
ments 410-416 may correspond to particular items of the
itinerary-specific data (e.g., tlight confirmation number,
departure airport, reservation number, etc.). In some
embodiments, data elements displayed 1n contextual user
interface element 408 1nclude an indication of the type of
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data element (e.g., data element name, description, title, etc.)
and a value of the data element. For example, the value of
“Reservation #” data element 414 1s shown as “BQCLW.”
Advantageously, contextual user interface element 408 can
be used to display 1tinerary-specific data 1n a format that can
be easily applied to form fields in the travel website when
automatic population i1s unavailable.

In some embodiments, user interface 400 may be config-
ured to display data elements 1n contextual user interface
clement 408 which are relevant the webpage being concur-
rently displayed. User device 102 may determine which data
clements are relevant to a particular web page based on the
content of the web page data (e.g., HITML data, XML data,
metadata, form field names, etc.) or based on 1nstructions/
logic recerved from remote server 104. User device 102 may
add, remove, re-organize, or otherwise adjust the data ele-
ments presented 1n contextual user interface element 408
when a new webpage 1s loaded.

User interface 400 1s shown to further include a toggle
button 418. Selecting toggle button 418 (e.g., tapping,
clicking, etc.) may cause contextual user interface element
408 to be displayed (e.g., as shown 1 FIGS. 8-11) or hidden
(e.g., as shown 1n FIG. 12).

Referring now to FIG. 9, 1n some embodiments, user
interface 400 presents the data elements displayed in con-
textual user interface element 408 as selectable 1cons. A user
may select a data element by tapping, clicking, highlighting,
or otherwise interacting with the selectable 1con associated
with the data element. For example, a user may select
“Reservation #” data element 414 by tapping or clicking an
area within the selectable 1con (e.g., at click/tap location
420). In some embodiments, selecting an 1con may cause the
icon to change colors, become highlighted, emphasized,
bolded, outlined, or otherwise marked as having been
selected.

Referring now to FIG. 10, in some embodiments, user
interface 400 presents the data elements displayed in con-
textual user interface element 408 as movable icons. A user
may move an icon by dragging the icon from i1ts original
location within contextual user interface element 408 to
another location within user intertace 400 (e.g., iside or
outside contextual user interface element 408). In some
embodiments, user interface 400 presents contextual user
interface element 408 as a variable-transparency window.
For example, when an 1con 1s moved out of contextual user
interface clement 408 (e.g., as shown i FIG. 10), user
interface 400 may cause contextual user interface element
408 to appear translucent or transparent. Advantageously,
increasing the transparency ol contextual user interface
clement 408 may allow a user to see any text or form fields
which may be hidden under contextual user interface ele-
ment 408.

Referring now to FIG. 11, user interface 400 may allow
data elements which have been dragged out of contextual
user interface element 408 to be dropped into one or more
form fields of the web page. For example, data element 414
can be dragged to an area occupied by “Reservation #” form
field 406 and dropped 1nto form field 406 (e.g., by releasing
a mouse button, removing a finger from a touch screen, etc.).
Advantageously, dragging and dropping a data element 1nto
a form field may cause the value of the data element to be
copied into the form field.

Referring now to FIG. 12, user interface 400 1s shown
displaying the value of “Reservation #” data element 414
(e.g., “BQCLW”) 1mn form field 406. The value of data
clement 414 may be automatically copied ito form field
406 1 response to a user dragging and dropping data
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clement 414 1nto a space occupied by form field 406. This
automatic copying may allow a user to quickly and easily
complete any required web forms without manually entering
the 1tinerary-specific data.

Referring now to FIG. 13, a flowchart of a process 500 for
synchronizing itinerary-specific data and preparing/synchro-
nizing instructions for performing a travel-related action 1s
shown, according to an exemplary embodiment. Process 500
may be performed by remote server 104 using processing
circuit 160 and one or more memory modules contained
therein (e.g., memory modules 166-180).

Process 500 1s shown to initiating synchronization of
itinerary-specific data and instructions for performing a
travel-related action (step 502). In some embodiments, the
itinerary-specific data relates to a particular travel 1itinerary.
In some 1mplementations, step 502 1s performed by data
synchronization module 172. Data synchronization module
172 may interact with itinerary management module 168
and site navigation module 170 to i1dentify the itinerary-
specific data and determine the information necessary to
prepare the instructions. In some embodiments, the travel-
related action may be based on the particular travel 1tinerary.
In some embodiments, step 502 includes identifying a travel
website through which the travel-related action will be
performed. Synchronization may be initiated 1n response to
a change 1n the 1tinerary-specific data stored at remote server
104 (e.g., 1n 1tinerary database 184).

In some embodiments, step 502 includes determining
whether the 1dentified travel website 1s a supported website
for automatically populating form fields. IT the travel web-
site 1s supported, 1t may be unnecessary to prepare instruc-
tions for presenting contextual user interface element 112.
However, 11 the travel website 1s unsupported, step 502 may
include determining that instructions for presenting contex-
tual user interface element 112 should be prepared.

In some embodiments, step 502 includes identifying the
information necessary to complete the travel-related action.
Travel-related actions may include checking-in for a tlight or
a hotel, creating new travel arrangements, confirming or
changing existing travel arrangements, canceling travel
arrangements, or other types of mteractions between a user
and a travel provider. Data synchronization module 172 may
interact with user mformation module 166, itinerary man-
agement module 168, and/or site navigation module 170 to
obtain the required information.

Still referring to FIG. 13, process 500 1s shown to include
retrieving 1tinerary-specific data relating to the particular
travel 1tinerary (step 504). In some implementations, step
504 may be performed by itinerary management module
168. The itinerary-specific data may be retrieved from an
itinerary database (e.g., 1tinerary database 184). Itinerary-
specific data may include data relating to particular travel
arrangements. For example, when a user purchases a tlight
ticket, information relating to the travel arrangement (e.g.,
flight number, reservation number, departure time, departure
location, passenger name, etc.) may provided to 1tinerary
management module 168 and stored 1n 1tinerary database
184.

In some embodiments, step 504 includes interacting with
travel provider 106 to retrieve detailed information relating
to various travel arrangements. In some embodiments, itin-
erary-specific data includes data relating to both a particular
user and a particular travel arrangement. In other words,
itinerary-specific data may include user-specific data. In
some embodiments, the itinerary-specific data includes all
the raw 1nformation necessary to perform a travel-related
action.
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Still referring to FI1G. 13, process 500 1s shown to include
identifying information for accessing a travel website for
performing the travel-related action (step 306). In some
implementations, step 506 1s performed by site navigation
module 170. The website for performing the travel-related
action may be a website operated by a travel provider
through which the travel-related action may be performed.

The information for accessing the travel website may be
a URL of a specific webpage of the travel website. The URL
may 1ndicate a particular webpage of a travel website for
mitiating a particular travel-related action. For example,
within a travel website operated by an airline, the URL of the
webpage for checking-in for a flight may be different than
the URL of the webpage for changing a departure time or
cancelling a flight reservation. In some embodiments, step
506 1ncludes accessing a list of direct URLs to the specific
web pages for performing travel-related actions. The list of
direct URLs and the associated travel-related actions may be
retrieved from site navigation database 186.

Still referring to FI1G. 13, process 500 1s shown to include
generating instructions for performing the travel-related
action (step 508). The instructions may include multiple
lines of computer code for automatically navigating the
identified travel website and multiple lines of computer code
for automatically providing the 1tinerary-specific data to the
travel website. In some 1mplementations, step 508 1s per-
formed by navigation mstructions module 178 and or 1tin-
erary-specific instructions module 176. In some embodi-
ments, step 308 includes interacting with data
synchronization module 172 to 1dentily the particular items
of 1tinerary-specific data for which instructions are required.

In some embodiments, the instructions mclude multiple
lines of computer code for populating form fields of the
travel website with 1tinerary-specific data. The 1tinerary-
specific data used to populate the form fields may be data
already stored on user device 102 (e.g., 1n response to a
synchronization request) or data communicated to user
device 102 along with the requested instructions.

In some embodiments, the instructions include multiple
lines of computer code for navigating from a webpage
associated with the provided URL to a final webpage for
completing the travel-related action. The multiple lines of
computer code for automatically navigating the identified
travel website may be site-specific instructions relating to a
particular travel website. The navigation instructions may
include a URL of a webpage for initiating the travel-related
action as well as a sequence of steps or actions necessary to
complete the travel-related action. For example, a particular
travel website may require a user to login at a first webpage,
enter a confirmation number at a second webpage, and
finally click a confirmation button at a third web page.

In some embodiments, the navigation instructions include
multiple lines of computer code for automatically following,
hyperlinks within the travel website for advancing to another
webpage (e.g., the next webpage 1n the chain of web pages
which must be completed/loaded for performing the travel-
related action) or submitting the populated data to the travel
provider.

In some embodiments, the instructions include a first set
of instructions designated for injection into a website file
and a second set of instructions designated for an application
running on the user device. The first set of mnstructions may
be 1njected 1nto a website file whereas the second set of
instructions may not be injected into the website file. The
second set of 1structions may provide instructions regard-
ing how the injection should be performed.
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Still referring to FI1G. 13, process 500 1s shown to include
providing the itinerary-specific data, the information for
accessing the travel website, and the instructions for per-
forming the travel-related action to the user device (step
510). Step 510 may be performed by sending the multiple
lines of computer code and travel website URL from remote
server 104 to user device 102 (e.g., via communications
interface 150). User device 102 may receive the URL and
multiple lines of computer code, navigate to the URL, and
automatically perform the travel-related action by executing
the 1nstructions provided by the computer code.

Referring now to FIG. 14, a flowchart of a process 600 for
facilitating interactions between a travel website and a user
device 1s shown, according to an exemplary embodiment.
Process 600 may be performed by user device 102 using
processing circuit 190 and one or more memory modules
contained therein (e.g., memory modules 196-210).

Process 600 1s shown to include receiving, at a user
device, 1tinerary-specific data, information for accessing a
travel website, and instructions for performing a travel-
related action (step 602). In some embodiments, the 1tiner-
ary-specific data, information for accessing a travel website,
and instructions for performing a travel-related action may
be received from remote server 104. The information and
instructions received 1n step 602 may be the same or similar
to the information and instructions generated by the remote
server 1n steps 504-508 of process 500. For example, 1tin-
erary-specific data may include data relating to particular
travel arrangements. The information 1dentifying the travel
website may be a URL of a specific webpage of the travel
website. The URL may indicate a particular webpage of a
travel website for iitiating a particular travel-related action.

In some embodiments, the instructions for performing the
travel-related action include multiple lines of computer code
for automatically navigating the identified travel website and
multiple lines of computer code for automatically providing
itinerary-specific data to the travel website. The multiple
lines of computer code for automatically providing itinerary-
specific data to the travel website may include computer
code for populating form fields of the travel website with
itinerary-specific data. The itinerary-specific data used to
populate the form fields may be data already stored on user
device 102 (e.g., 1n response to a precious synchronization
request) or data communicated to user device 102 along with
the requested 1nstructions.

In some embodiments, the instructions for performing the
travel-related action include multiple lines of computer code
for navigating from a webpage associated with the provided
URL to a final webpage for completing the travel-related
action. The multiple lines of computer code for automati-
cally navigating the i1dentified travel website may be site-
specific 1nstructions relating to a particular travel website.
The navigation instructions may include a URL of a web-
page for mitiating the travel-related action as well as a
sequence ol steps or actions necessary to complete the
travel-related action. In some embodiments, the navigation
instructions include multiple lines of computer code for
automatically following hyperlinks within the travel website
for advancing to another webpage (e.g., the next webpage 1n
the chain of web pages which must be completed/loaded for
performing the travel-related action) or submitting the popu-
lated data to the travel provider.

In some embodiments, the instructions for performing the
travel-related action include a first set of instructions des-
ignated for injection nto a website file and a second set of
instructions designated for an application running on the
user device. The first set of instructions may be injected nto
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a website file whereas the second set of instructions may not
be 1injected into the website file. The second set of 1nstruc-
tions may provide instructions regarding how the injection
should be performed or otherwise used to configure an
application running on the user device.

Process 600 1s shown to include receiving, at the user
device, an 1mput requesting performance of a travel-related
action by the user device (step 604). The input may be a user
iput received via user interface devices 154. In some
embodiments, the mput requesting performance of a travel-
related action may be a user selection of a selectable 1con
presented via a user interface (e.g., user interface 300). For
example, as described with reference to FIG. 6, user inter-
face 300 may include a selectable 1con 304.

Selectable 1con 304 may be displayed when a travel-
related action 1s available to be performed. For example,
online check-in for a particular flight may become available
one hour before the thght departure time. User device 102
may receive a notification from remote server 104 or may
independently determine that online flight check-1n 1s avail-
able when the current time 1s within the one hour window
betore the flight departure time. In response to a determi-
nation (e.g., by remote server 104 or by user device 102) that
a travel-related action 1s available, selectable 1con 304 may
be displayed within user interface 300. In some embodi-
ments, the selectable 1con includes an indication of the
travel-related action (e.g., “Flight check-1n"") associated with
the selectable icon.

Still referring to FI1G. 14, process 600 1s shown to include
using the instructions and the itinerary-specific data to
automatically navigate the identified travel website and
perform the travel-related action (step 606). In some 1mple-
mentations, step 606 1s performed by navigation module 208
and/or form-filling module 210. Step 606 may include
automatically navigating from a webpage associated with
the provided URL to a final webpage for completing the
travel-related action, automatically following hyperlinks
within the travel website for advancing to another webpage,
and/or automatically submaitting 1tinerary-specific data to the
travel provider.

In some embodiments, step 606 includes automatically
populating form fields with user-specific and/or itinerary-
specific data. The data may be included 1n the instructions
received from remote server 104 previously stored on user
device 102 (e.g., by data synchromization module 198). Step
606 may include populating form fields according to literal
instructions received from remote server 104 or according to
independent form-filling logic (e.g., 1n place of or 1n addition
to the instructions received from remote server 104). For
example, step 606 may include 1dentitying form fields based
on the content of the website data (e.g., metadata, HITML
data, etc.) and automatically filling i1dentified form fields
with 1tinerary-specific or user-specific data. Step 606 1s
described 1n greater detail with reference to FIG. 18.

Referring now to FIG. 15, a flowchart of a process 700 for
facilitating interactions between a travel website and a user
device 1s shown, according to an exemplary embodiment.
Process 700 may be performed by remote server 104 using
processing circuit 160 and one or more memory modules
contained therein (e.g., memory modules 166-180).

Process 700 1s shown to imitiating synchronization of
itinerary-specific data and instructions for performing a
travel-related action (step 702). In some embodiments, the
itinerary-specific data relates to a particular travel itinerary.
In some 1mplementations, step 702 1s performed by data
synchronization module 172. Data synchromization module
172 may interact with itinerary management module 168
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and site navigation module 170 to identify the itinerary-
specific data and determine the information necessary to
prepare the instructions. In some embodiments, the travel-
related action may be based on the particular travel itinerary.
In some embodiments, step 702 includes 1dentitying a travel
website through which the travel-related action will be
performed. Synchronization may be initiated 1n response to
a change 1n the 1tinerary-specific data stored at remote server
104 (e.g., in 1tinerary database 184).

In some embodiments, step 702 includes determining
whether the 1dentified travel website 1s a supported website
for automatically populating form fields. If the travel web-
site 1s supported, 1t may be unnecessary to prepare instruc-
tions for presenting contextual user interface element 112.
However, 11 the travel website 1s unsupported, step 702 may
include determining that instructions for presenting contex-
tual user interface element 112 should be prepared.

In some embodiments, step 702 includes identifying the
information necessary to complete the travel-related action.
Travel-related actions may include checking-1in for a tlight or
a hotel, creating new travel arrangements, confirming or
changing existing travel arrangements, canceling travel
arrangements, or other types of interactions between a user
and a travel provider. Data synchronization module 172 may
interact with user mformation module 166, itinerary man-
agement module 168, and/or site navigation module 170 to
obtain the required information.

Still referring to FI1G. 15, process 700 1s shown to include
retrieving 1tinerary-specific data relating to the particular
travel 1tinerary (step 704). In some implementations, step
704 may be performed by itinerary management module
168. The itinerary-specific data may be retrieved from an
itinerary database (e.g., 1tinerary database 184). Itinerary-
specific data may include data relating to particular travel
arrangements. For example, when a user purchases a flight
ticket, information relating to the travel arrangement (e.g.,
tlight number, reservation number, departure time, departure

location, passenger name, etc.) may provided to itinerary
management module 168 and stored 1n itinerary database
184.

In some embodiments, step 704 includes interacting with
travel provider 106 to retrieve detailed information relating
to various travel arrangements. In some embodiments, itin-
erary-specific data includes data relating to both a particular
user and a particular travel arrangement. In other words,
itinerary-specific data may include user-specific data. In
some embodiments, the i1tinerary-specific data includes all
the raw 1nformation necessary to perform a travel-related
action.

Still referring to FIG. 15, process 700 1s shown to include
identifying information for accessing a travel website for
performing the travel-related action (step 706). In some
implementations, step 506 1s performed by site navigation
module 170. The website for performing the travel-related
action may be a website operated by a travel provider
through which the travel-related action may be performed.
The information for accessing the travel website may be
a URL of a specific webpage of the travel website. The URL
may indicate a particular webpage of a travel website for
initiating a particular travel-related action. For example,
within a travel website operated by an airline, the URL of the
webpage for checking-in for a tlight may be different than
the URL of the webpage for changing a departure time or
cancelling a flight reservation. In some embodiments, step
706 1ncludes accessing a list of direct URLs to the specific
web pages for performing travel-related actions. The list of
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direct URLSs and the associated travel-related actions may be
retrieved from site navigation database 186.

Still referring to FIG. 15, process 700 1s shown to include
generating instructions for presenting the itinerary-specific
data in a contextual user interface element on the user device
(step 708). In some implementations, step 708 1s performed
by contextual user interface element instructions module
180. Instructions for presenting the itinerary-specific data in
a contextual user interface element may include istructions
for selecting particular data elements to include in contex-
tual user interface element 112. In some embodiments, the
instructions include selection logic based on the content of
the webpage displayed (e.g., HIML content, XML content,
metadata content, etc.). In other embodiments, the instruc-
tions may include instructions to present specific data ele-
ments when a particular webpage 1s displayed.

In some embodiments, step 708 1includes generating
instructions for iserting data from contextual user interface
clement 112 mto an 1dentified form field of the travel
website. For example, a user may drag and drop data
clements from contextual user interface element 112 into
form fields of the travel website. Step 708 may include
generating mstructions specitying that when a data element
1s dragged from contextual user interface element 112 1nto a
space occupied by a form field, the value of the data element
should be automatically inserted into the form field.

Still referring to FI1G. 15, process 700 1s shown to include
providing the itinerary-specific data, the information for
accessing the travel website, and the instructions for pre-
senting the itinerary-specific data in the contextual user
interface element to the user device (step 710). Step 710 may
be performed by sending the instructions for presenting the
itinerary-specific data and travel website URL from remote
server 104 to user device 102 (e.g., via communications
interface 150). User device 102 may recerve the URL and
instructions, navigate to the URL, and present one or more
of the 1tinerary-specific data 1n the contextual user interface
clement according to the instructions.

Referring now to FIG. 16, a flowchart of a process 800 for
facilitating interactions between a travel website and a user
device 1s shown, according to an exemplary embodiment.
Process 800 may be performed by user device 102 using
processing circuit 190 and one or more memory modules
contained therein (e.g., memory modules 196-210).

Process 800 1s shown to include receirving, at a user
device, 1tinerary-specific data, information for accessing a
travel website, and instructions for presenting the 1tinerary-
specific data 1n a user 1interface element (step 802). In some
embodiments, the itinerary-specific data, information for
accessing a travel website, and instructions for performing a
travel-related action may be received from remote server
104. The information and instructions received 1n step 802
may be the same or similar to the information and nstruc-
tions generated by the remote server 1n steps 704-708 of
process 700. For example, itinerary-specific data may
include data relating to particular travel arrangements. The
information 1dentifying the travel website may be a URL of
a specific webpage of the travel website. The URL may
indicate a particular webpage of a travel website for 1niti-
ating a particular travel-related action.

Instructions for presenting the 1tinerary-specific data in a
contextual user interface element may include multiple lines
of computer code for selecting particular data elements to
include 1n contextual user interface element 112. In some
embodiments, the mstructions include selection logic based
on the content of the webpage displayed (e.g., HIML
content, XML content, metadata content, etc.). In other
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embodiments, the instructions may include istructions to
present specific data elements when a particular webpage 1s
displayed.

In some embodiments, the instructions for presenting the
itinerary-specific data in a contextual user interface element
include multiple lines of computer code for mserting data
from contextual user interface element 112 into an 1dentified
form field of the travel website. For example, a user may
drag and drop data elements from contextual user interface
clement 112 into form fields of the travel website. In some
embodiments, the 1nstructions for presenting the itinerary-
specific data 1n a contextual user interface element include
multiple lines of computer code specilying that when a data
clement 1s dragged from contextual user interface element
112 1nto a space occupied by a form field, the value of the
data element should be automatically inserted into the form
field.

Still referring to FIG. 16, process 800 1s shown to include
receiving, at the user device, an input requesting perfor-
mance ol a travel-related action by the user device (step
804). The input may be a user iput received via user
interface devices 154. In some embodiments, the nput
requesting performance of a travel-related action may be a
user selection of a selectable icon presented via a user
interface (e.g., user interface 300). For example, as
described with reference to FIG. 6, user mtertace 300 may
include a selectable icon 304.

Selectable 1con 304 may be displayed when a travel-
related action 1s available to be performed. For example,
online check-1n for a particular flight may become available
one hour before the flight departure time. User device 102
may receive a noftification from remote server 104 or may
independently determine that online flight check-1n 1s avail-
able when the current time 1s within the one hour window
betore the flight departure time. In response to a determi-
nation (e.g., by remote server 104 or by user device 102) that
a travel-related action 1s available, selectable 1con 304 may
be displayed within user intertace 300. In some embodi-
ments, the selectable 1con includes an indication of the
travel-related action (e.g., “Flight check-in"") associated with
the selectable icon.

Still referring to FIG. 16, process 800 1s shown to include
presenting the itinerary-specific data 1n a contextual user
interface element on the user device concurrently with a
webpage of the travel website (step 806). In some 1mple-
mentations, step 806 may be performed by contextual user
interface element module 206. Advantageously, presenting
itinerary-specific data in a contextual user interface element
may facilitate application of such data to form fields in the
travel website when automatic population 1s unavailable
(e.g., Tor unsupported or recently-changed websites). Itiner-
ary-specific data may be presented in the contextual user
interface element as selectable and/or movable 1cons.

In some embodiments, step 806 includes presenting data
clements relevant to a particular web page. Step 806 may
include determining which data elements are relevant to a
particular web page based on the content of the web page
data (e.g., HTML data, XML data, form field names, etc.).
As user device 102 navigates from page to page (e.g.,
automatically or 1n response to a user input), step 806 may
include adjusting the data elements displayed 1n the contex-
tual user 1nterface element.

In some embodiments, step 806 includes executing
instructions generated by remote server 104 (e.g., by con-
textual user interface element instructions module 180) for
presenting contextual user interface element 112. Instruc-
tions for presenting contextual user interface element 112
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may include instructions for selecting particular data ele-
ments to include 1n contextual user interface element 112. In
some embodiments, the mstructions include selection logic
based on the content of the webpage displayed. In other
embodiments, the instructions specily particular data ele-
ments to present when a particular webpage 1s displayed.

Still referring to FIG. 16, 1n some embodiments, process
800 further includes copying the itinerary-specific data from
the contextual user interface element to a form field of the
travel website (step 808). Step 808 may include executing,
additional instructions to insert data from contextual user
interface element 112 1nto a form field of the travel website.
For example, as previously described, a user may drag and
drop data elements from contextual user interface element
112 into form fields of the travel website. Step 808 may be
performed 1n response to a user dropping a data element into
a space occupied by a form field. Executing the additional
istructions may cause user device 102 to automatically
insert the value of the data element 1nto the form field.

Referring now to FIG. 17, a flowchart of a process 900 for
tacilitating interactions between a user device and a plurality
of different travel websites 1s shown, according to an exem-
plary embodiment. Process 900 may be performed by user
device 102 using processing circuit 190 and one or more
memory modules contained therein (e.g., memory modules
196-210). In some immplementations, process 900 may be
controlled by the instructions received by user device 102
(c.g., from remote server 104) for completing a travel-
related action.

Process 900 1s shown to include identifying a set of
itinerary-specific data elements required for completing a
travel-related action (step 902). Typically, the 1tinerary-
specific data elements required for completing a travel-
related action may depend on a variety of factors. For
example, the information required for checking-in for a
flight may be different than the information required for
cancelling a hotel reservation. Additionally, different travel
providers and travel websites may require different infor-
mation from users for completing similar travel-related
actions. Advantageously, step 902 may be performed to
identify the particular itinerary-specific data elements
required for performing a particular travel-related action at
a particular travel website.

In some embodiments, step 902 includes receiving a list
of itinerary-specific data elements required for completing
the travel-related action from remote server 104. Alterna-
tively, 1tinerary-specific data elements may be 1dentified by
user device 102 based on the content of the travel website for
performing the travel related action, the type of travel-
related action, or any other relevant identification criteria.

Still referring to FI1G. 17, process 900 1s shown to include
determining, for each of the identified data elements,
whether stored 1tinerary-specific data includes a correspond-
ing data value (step 904). Step 904 may include loading
itinerary-specific data from a local memory of user device
102 and determining whether the data includes data values
for each of the data elements required for completing the
travel-related action. The 1tinerary-specific data may have
been received by user device 102 during a prior synchroni-
zation with remote server 104 (e.g., as described with
reference to FIG. 13).

Process 900 1s shown to further include assigning data
values to the i1dentified data elements required for complet-
ing the travel-related action using the stored itinerary-
specific data (step 906). Step 906 may include extracting a
data value from the stored itinerary-specific data for each of
the 1dentified data elements and assigning the extracted data
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value to the corresponding itinerary-specific data elements.
For example, a stored value for a tlight reservation number
may be assigned to a “Flight Reservation #” data element. In
some embodiments, step 906 may include obtaining any
missing data values from remote server 104 (e.g., by re-
synchronizing the itinerary-specific data, by querying
remote server 104 for supplemental data, etc.).

Still referring to FIG. 17, process 900 1s shown to include
identifying a data type associated with each of the assigned
data values (step 908) and converting the assigned data
values to a umiform format (step 910). Values for the
itinerary-specific data elements may exist 1n a variety of data
types (e.g., different formats, different encoding, different
language, etc.). The variety of disparate data types may
result from 1tinerary-specific data being gathered from many
different travel providers. Advantageously, steps 908 and
910 can be performed to harmonize the data from many
different travel providers by converting the data to a single,
casily comprehensible format, thereby facilitating interac-
tions between user device 102 and the many different travel
providers.

Process 900 1s shown to include identifying one or more
web controls of a website for completing the travel-related
action (step 912). Web controls may be elements of a
website which allow for interaction with the website. For
example, web controls may include text controls for entering
text into a form field of the website, selection controls for
selecting a particular element of the website (e.g., 1n a
dropdown box, as a selectable icon, etc.), navigation con-
trols for navigating through multiple pages of the website
(e.g., via embedded hyperlinks), or any other controls
through which a website can receive a user interaction.

Step 912 may include identifying web controls of the
travel website which may be used to complete the travel-
related action. For example, step 912 may include 1dentify-
ing text controls for entering itinerary-specific data into an
empty form field of a travel website, 1dentifying navigation
controls for advancing to another webpage of the travel
website once the itinerary-specific data has been entered,
and/or 1dentifying any other controls which would normally
be operated/manipulated by a user (e.g., by manually enter-
ing text, manually clicking a link, etc.) when performing the
travel-related action.

Still referring to FI1G. 17, process 900 1s shown to include
injecting code for automatically activating the identified web
controls (step 914). In some embodiments, step 914 includes
injecting code into a website file which has been down-
loaded from the travel website and loaded by a web browser
running on a mobile device. The code may include multiple
lines of computer code for performing the travel-related
action.

Advantageously, the code may include executable mnstruc-
tions (e.g., JavaScript® instructions) for automatically acti-
vating one or more of the identified web controls. For
example, the injected code may include instructions for
automatically entering a data value 1nto a form field of the
travel website, instructions for automatically advancing to
another page of the travel website, and/or code for auto-
matically performing any type of action/interaction which
would normally be performed by a user. The code may
mimic manual actions such as pressing a button, selecting a
value from a dropdown list, entering text, or any other action
which would typically be performed by a user to complete
the travel-related action.

Referring now to FIG. 18, a tlowchart of a process 1000
for automatically performing travel-related actions 1s shown,
according to an exemplary embodiment. Process 1000 may
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be performed by user device 102 using processing circuit
190 and one or more memory modules contained therein
(e.g., memory modules 196-210). In some implementations,
process 1000 may be controlled by the 1nstructions received
by user device 102 (e.g., from remote server 104) for
completing a travel-related action.

Process 1000 1s shown to include identifying a set of
itinerary-specific data elements relevant to a particular web-
page (step 1002). The itinerary-specific data elements rel-
evant to a particular webpage may be based on the infor-
mation required to be entered into the webpage (e.g., in form
fields). The mnformation required by a webpage depend on a
variety of factors. For example, different travel providers
and travel websites may require different information from
users for completing the same travel-related action. Addi-
tionally, the information required by a webpage may depend
on the type of travel-related action which can be performed
through the webpage. Furthermore, a single travel-related
action may require information to be entered into multiple
web pages. Step 1002 may be performed to identify the
particular 1tinerary-specific data elements required by a
particular webpage for performing a particular travel-related
action at a particular travel website.

Still referring to FIG. 18, process 1000 1s shown to
include determining, for each of the identified data elements,
whether stored itinerary-specific data includes a correspond-
ing data value (step 1004). Step 1004 may include loading
itinerary-specific data from a local memory of user device
102 and determining whether the data includes data values
for each of the data elements required for completing the
travel-related action. The itinerary-specific data may have
been received by user device 102 during a prior synchroni-
zation with remote server 104 (e.g., as described with
reference to FIG. 13).

Process 1000 1s shown to further include assigning data
values to the identified data elements relevant to the par-
ticular webpage using the stored 1tinerary-specific data (step
1006). Step 1006 may 1nclude extracting a data value from
the stored itinerary-specific data for each of the identified
data elements and assigning the extracted data value to the
corresponding 1tinerary-specific data elements. For example,
a stored value for a flight departure time may be assigned to
a “Flight Departure Time” data element. In some embodi-
ments, step 1006 may include obtaining any missing data
values from remote server 104 (e.g., by re-synchronizing the
itinerary-specific data, by querying remote server 104 for
supplemental data, etc.).

Still referring to FIG. 18, process 1000 1s shown to
include automatically filling form fields of the webpage with
the assigned data values (step 1008). In some embodiments,
step 1008 includes automatically populating form fields with
user-specific and/or 1tinerary-specific data. Step 1008 may
include populating form fields according to literal instruc-
tions received from remote server 104 or according to
independent form-filling logic (e.g., 1n place of or in addition
to the instructions received from remote server 104). For
example, step 1008 may include identifying form fields
based on the content of the website data (e.g., metadata,
HTML data, etc.) and automatically filling i1dentified form
fields with 1tinerary-specific or user-specific data. Advanta-
geously, step 1008 may allow 1tinerary-specific data to be
provided to a travel website without requiring a user to
manually enter the data.

Process 1000 1s shown to further include automatically
navigating to another webpage (step 1010). In some 1mple-
mentations, step 1010 1s performed by navigation module
208 and/or form-filling module 210. Step 1010 may 1nclude
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automatically navigating through multiple web pages
required for completing a travel-related action. For example,
step 1010 may include executing JavaScript® instructions
for automatically advancing to another webpage, automati-
cally following hyperlinks within the travel website, and/or
automatically submitting 1tinerary-specific data to the travel
provider. In some embodiments, step 1010 1s performed
when all required data elements (e.g., as 1dentified 1n step
1002) are entered mto a particular webpage. Advanta-
geously, the combination of steps 1008 and 1010 may
facilitate automated form filling and navigation through a
travel website (e.g., without requiring user nput).

The construction and arrangement of the systems and
methods as shown 1n the various exemplary embodiments
are 1llustrative only. Although only a few embodiments have
been described 1n detail 1n this disclosure, many modifica-
tions are possible (e.g., vanations in sizes, dimensions,
structures, shapes and proportions of the various elements,
values of parameters, mounting arrangements, use ol mate-
rials, colors, orientations, etc.). For example, the position of
clements may be reversed or otherwise varied and the nature
or number of discrete elements or positions may be altered
or varied. Accordingly, all such modifications are intended
to be included within the scope of the present disclosure. The
order or sequence of any process or method steps may be
varted or re-sequenced according to alternative embodi-
ments. Other substitutions, modifications, changes, and
omissions may be made 1n the design, operating conditions
and arrangement of the exemplary embodiments without
departing from the scope of the present disclosure.

The present disclosure contemplates methods, systems
and program products on any machine-readable media for
accomplishing various operations. The embodiments of the
present disclosure may be implemented using existing com-
puter processors, or by a special purpose computer processor
for an appropriate system, incorporated for this or another
purpose, or by a hardwired system. Embodiments within the
scope ol the present disclosure include program products
comprising machine-readable media for carrying or having
machine-executable instructions or data structures stored
thereon. Such machine-readable media can be any available
media that can be accessed by a general purpose or special
purpose computer or other machine with a processor. By
way of example, such machine-readable media can comprise
RAM, ROM, EPROM, EEPROM, CD-ROM or other opti-
cal disk storage, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to
carry or store desired program code in the form of machine-
executable instructions or data structures and which can be
accessed by a general purpose or special purpose computer
or other machine with a processor. When information 1s
transierred or provided over a network or another commu-
nications connection (either hardwired, wireless, or a com-
bination of hardwired or wireless) to a machine, the machine
properly views the connection as a machine-readable
medium. Thus, any such connection 1s properly termed a
machine-readable medium. Combinations of the above are
also included within the scope of machine-readable media.
Machine-executable 1nstructions include, for example,
instructions and data which cause a general purpose com-
puter, special purpose computer, or special purpose process-
ing machines to perform a certain function or group of
functions.

Although the figures show a specific order of method
steps, the order of the steps may difler from what 1s depicted.
Also two or more steps may be performed concurrently or
with partial concurrence. Such varnation will depend on the
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solftware and hardware systems chosen and on designer
choice. All such vanations are within the scope of the
disclosure. Likewise, software implementations could be
accomplished with standard programming techniques with
rule based logic and other logic to accomplish the various
connection steps, processing steps, comparison steps and
decision steps.

What 1s claimed 1s:
1. A system for facilitating interactions between a travel
website and a user device, the system comprising;:

the user device comprising a processor configured to:

send a request for instructions for performing a travel-
related action to a remote server;

receive, from the remote server i response to the request
for 1instructions, itinerary-specific data relating to a
particular travel itinerary and information for accessing,
a travel website for performing the travel-related
action, the information from the remote server com-
prising a URL 1dentitying a particular web page of the
travel website through which the travel-related action
can be performed;

use the information for accessing the travel website to
navigate to the 1identified webpage of the travel website
alter sending the request for instructions and after
receiving the itinerary-specific data and the information
for accessing the travel website from the remote server;

present the 1tinerary-specific data from the remote server
in a contextual user interface element on the user
device concurrently with the webpage of the travel
website for performing the travel-related action,
wherein the itinerary-specific data are presented as
selectable data elements within the contextual user
interface element;

determine which of a plurality of 1tinerary-specific data
clements to present in the contextual user interface
clement by i1dentifying one or more of the itinerary-
specific data elements that contain itinerary-specific
data designated for form fields 1n the web page of the
travel website, wherein the 1dentified 1tinerary-specific
data elements are presented in the contextual user

interface element as the selectable data elements;
receive a user selection of at least one of the selectable
data elements; and

execute 1nstructions for copying the itinerary-specific data

from the contextual user interface element to the form
fields 1n the web page of the travel website 1n response
to the user selection.

2. The system of claam 1, wherein the processor is
configured to receive a user iput requesting performance of
the travel-related action by the processor;

wherein the request for instructions for performing the

travel-related action includes an indication of the par-
ticular travel 1tinerary.

3. The system of claim 1, wherein the processor 1s
configured to receive instructions for presenting the itiner-
ary-specific data in the contextual user interface element
from the remote server:;

wherein the itinerary-specific data are presented 1n the

contextual user interface element according to the
instructions received from the remote server.

4. The system of claam 1, wherein the processor is
configured to present the webpage of the travel website
using a web browser embedded 1n an application running on
the user device;
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wherein the processor 1s configured to generate the con-
textual user interface element and present the contex-
tual user mterface element concurrently with the web-
page of the travel website.

5. The system of claim 4, wherein the user device 1s a
mobile device and the application 1s a mobile application
running on the mobile device.

6. The system of claim 1, wherein the processor 1s
configured to determine which of the plurality of itinerary-
specific data elements to present in the contextual user
interface element based on content of the web page pre-
sented concurrently with the contextual user interface ele-
ment.

7. The system of claam 1, wherein the processor 1s
configured to: load a first webpage of the travel website 1n
a web browser running on the user device;

present a subset of the itinerary-specific data in the
contextual user interface element concurrently with the
first webpage;

navigate from the first webpage of the travel website to a
second webpage of the travel website using the web
browser;

adjust the subset of 1tinerary-specific data elements pre-
sented 1n the contextual user interface element 1n
response to navigating from the first webpage to the
second webpage; and

present the adjusted subset of 1tinerary-specific data ele-
ments 1n the contextual user interface element concur-
rently with the second webpage.

8. The system of claim 7, wherein the processor 1s further

configured to:

select one or more of a plurality of itinerary-specific data
clements for inclusion 1n the subset of itinerary-specific
data presented concurrently with the first webpage
based on content of the first webpage; and

select one or more of the plurality of 1tinerary-specific
data elements for inclusion 1n the adjusted subset of
itinerary-specific data presented concurrently with the
second webpage based on content of the second web-
page.

9. The system of claim 1, further comprising:

a remote server configured to generate instructions for
presenting the itinerary-specific data in the contextual
user interface element and provide the instructions to
the processor;

wherein the 1tinerary-specific data are presented in the
contextual user interface element by the processor
according to the instructions received from the remote
Server.

10. The system of claim 9, wherein the mstructions for
presenting the itinerary-specific data in the contextual user
interface element on the user device include 1nstructions for
determining which of a plurality of itinerary-specific data
clements to present 1n the contextual user interface element.

11. The system of claim 1, wherein the structions are
scripting language instructions.

12. A method for facilitating interactions between a travel
website and a user device, the method comprising:

initiating, at a remote server, synchronization of 1tinerary-
specific data and instructions for performing a travel-
related action with the user device;

retrieving, by the remote server, itinerary-specific data
relating to a particular travel itinerary from an 1tinerary
database:

identitying, by the remote server, information for access-
ing a travel website for performing the travel-related
action, the information comprising a URL 1dentifying a
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particular web page of the travel website through which
the travel-related action can be performed;

generating, by the remote server, mstructions for present-
ing the 1tinerary-specific data in a contextual user
interface element on the user device, the instructions
including instructions for presenting the contextual
user interface element concurrently with the webpage
of the travel website for performing the travel-related
action;
determining which of a plurality of 1tinerary-specific data
clements to present in the contextual user interface
clement by identifying one or more of the itinerary-
specific data elements that contain itinerary-specific
data designated for form fields 1n the web page of the
travel website, wherein the instructions for presenting
the 1tinerary-specific data comprise instructions for
presenting the identified 1tinerary-specific data ele-
ments 1n the contextual user interface element; and

providing the instructions for performing the travel-re-
lated action from the remote server to the user device,
the 1nstructions for performing the travel-related action
comprising the itinerary-specific data, the information
for accessing the travel website, and the mstructions for
presenting the itinerary-specific data in the contextual
user interface element;

wherein the istructions for performing the travel-related

action cause the user device to navigate to the identified
webpage of the travel website after receiving the
instructions for performing the travel-related action
from the remote server.

13. The method of claim 12, wherein the instructions for
presenting the itinerary-specific data in the contextual user
interface element on the user device include 1nstructions for
copying the itinerary-specific data from the contextual user
interface element to the form fields in the web page of the
travel website.

14. The method of claim 12, wherein the instructions for
presenting the itinerary-specific data in the contextual user
interface element on the user device include 1nstructions for
presenting the itinerary-specific data as selectable data ele-
ments 1n the contextual user interface element;

wherein the instructions for presenting the itinerary-spe-

cific data in the contextual user interface element
further include instructions for copying the itinerary-
specific data from the contextual user interface element
to the form fields in the web page of the travel website
in response to a user selection of a selectable data
clement.

15. The method of claim 12, wherein the instructions for
presenting the itinerary-specific data in the contextual user
interface element on the user device include instructions for
determining which of the plurality of itinerary-specific data
clements to present 1n the contextual user interface element.

16. The method of claim 15, wherein the instructions for
determining which of the plurality of itinerary-specific data
clements to present 1n the contextual user interface element
include logic for determining which of the plurality of
itinerary-specific data elements to present in the contextual
user interface element based on content of a webpage
presented concurrently with the contextual user interface
clement.

17. The method of claim 12, wherein the instructions are
scripting language instructions.

18. A method for facilitating interactions between a travel
website and a user device, the method comprising:

receiving, at the user device from a remote server, istruc-

tions for performing a travel-related action, the mnstruc-
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tions for performing the travel-related action compris-
ing 1tinerary-specific data relating to a particular travel
itinerary, information for accessing a travel website for
performing the travel-related action, and instructions
for presenting the 1tinerary-specific data 1n a contextual
user interface element, wherein the information for
accessing the travel website comprises a URL 1dent-
fying a particular web page of the travel website
through which the travel-related action can be per-
formed;

recerving, via a user interface element of the user device,

an put requesting performance of a travel-related
action by the user device;

using the information for accessing the travel website to

load the 1dentified webpage of the travel website 1n a
web browser running on the user device after receiving
the 1nstructions for performing the travel-related action
from the remote server:

determining which of a plurality of 1tinerary-specific data

clements to present 1 a contextual user interface ele-
ment by i1dentifying one or more of the itinerary-
specific data elements that contain itinerary-specific
data designated for form fields 1n the web page of the
travel website; and

presenting the identified itinerary-specific data elements

in the contextual user interface element on the user
device, wherein the contextual user interface element 1s
presented concurrently with the webpage of the travel
website for performing the travel-related action.

19. The method of claim 18, further comprising:

copying the itinerary-specific data from the contextual

user interface element to the form fields in the web page
of the travel website for performing the travel-related
action.

20. The method of claim 19, wherein the 1tinerary-specific
data are presented as selectable data elements within the
contextual user interface element, the method further com-
prising:

recerving a user selection of at least one of the selectable

data elements;

wherein the itinerary-specific data are copied from the

contextual user interface element to the form fields 1n
the web page of the travel website 1n response to the
user selection.

21. The method of claim 19, wherein the 1tinerary-specific
data are presented as movable icons within the contextual
user interface element, the method further comprising:

recerving a user iput moving at least one of the movable

icons 1nto a space occupied by the form fields 1n the
web page of the travel website;

wherein the 1tinerary-specific data are copied from the

contextual user interface element to the form field of
the travel website 1n response to the user mput.

22. The method of claim 18, wherein the contextual user
interface element 1s presented as a variable-transparency
user interface element and the itinerary-specific data are
presented as movable 1cons within the variable-transparency
user interface element, the method further comprising:

adjusting a transparency of the contextual user interface

clement 1n response to a user iput moving at least one
of the movable icons out of the contextual user inter-
face element.

23. The method of claim 18, further comprising;

determining which of the plurality of itinerary-specific

data elements to present in the contextual user interface
clement based on content of the webpage presented
concurrently with the contextual user interface element.
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24. The method of claim 18, further comprising:

loading a first webpage of the travel website for perform-
ing the travel-related action in the web browser running
on the user device;

presenting a subset of the itinerary-specific data in the
contextual user interface element concurrently with the
first webpage;

navigating from the first webpage of the travel website to
a second webpage of the travel website;

adjusting the subset of itinerary-specific data elements
presented in the contextual user interface element in
response to navigating from the first webpage to the
second webpage; and

presenting the adjusted subset of itinerary-specific data
clements 1n the contextual user interface element con-
currently with the second webpage.

25. The method of claim 24, further comprising:

selecting one or more of a plurality of itinerary-specific
data elements for inclusion in the subset of itinerary-
specific data presented concurrently with the first web-
page based on content of the first webpage; and

selecting one or more of the plurality of itinerary-specific
data elements for inclusion in the adjusted subset of
itinerary-specific data presented concurrently with the
second webpage based on content of the second web-

page.
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